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@ The heat energy you get from a unit of fuel 
depends on the performance of your steam plant 
equipment. And that’s where Bailey controls can 
help. With a Bailey -engineered control system you 
ean count on a higher output of available energy 


per unit of fuel. Here's why: 


1. Suitable Equipment 


When you receive equipment recommendations from a 


eer his selections come from a complete 


Bailey Kin 
line of well-engineered and carefully tested products. 


2. Seasoned Engineering Experience 


Your local Bailey E:ngineer brings you seasoned en- 








gineering experience based on thousands of success- 
ful installations involving problems in measurement, 


combustion, and automatic eontrol. 


3. Direct Sales-Service — close to you 


For your convenience and to save time and travel 
expense there’s a Bailey District Office or Resident 


Engineer in or close to your industrial community. 


For greater fuel savings. less outage and safer work- 
ing conditions, vou owe it to yourself to investigate 
Bailey Controls. Ask a Bailey Engineer to arrange a 
visit to a nearby Bailey installation. We're glad lo 


stand on our record. A-121-1 


BAILEY 
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SEALED -FOR -LIFE 
NEW DEPARTURES 


Automatically 
Service-Free! 


Compact design . . . mini- 
mum maintenance costs... 
accurate alignment .. . 
smooth, dependable per- 
formance . . . these are just 
a few of the many advan- 
tages made possible by New 
Departure Self-Sealed ball 
bearings. No wonder so 
many motor and machinery 
manufacturers are already 
using N-D Seal bearings. In 
fact, since New Departure 
first introduced the N-D 
Seal, more than 255 million 
have been used in hundreds 
of applications throughout 
industry. 

Why not call in a New 
Departure engineer and 
find out what N-D Seals can 
do for your product? 


NEW DEPARTURE 


BALL BEARINGS 


Motors and machines equipped with New De- 
parture Sealed ball bearings operate longer at 
peak efficiency with virtually no maintenance costs! 
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FOR RUGGED SERVICE... 


All motors are 
NOT alike!” 





Reliance Totally-enclosed Fan-cooled 
A-c. Motor. All other standard en- 
closures available, with wide choice 
of mechanical designs and special 
mountings. Ratings from 3 / 4 to 300 bp. 


++ Heavy shafts, bearing to bearing 
>t Indestructible pressure-cast rotors 


xb Shock-resistant frame and 
bearing-bracket construction 


.-.- AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can’t grease’em wrong! 
To get the complete “inside story” on motor bearings, write today for 
Bulletin B-220i. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 
gram, comparison chart, and statements by bearing manufacturers. b-1468 5 


ENGINEERING CO. 
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Here’s striking evidence of insulating ability: Though one end of this brick is incandes- 
cent —having been heated to over 2000 F —the other end is held in the bare hand. 


—"Bubble-Brick" insu 


Pictured here is one of the most heat-resistant refractories avail- 
able — and one of the most stable. It shows very little shrinkage, 
or other changes, even at maximum burning temperatures of 
most fuels! It stands higher heats (has a P.C.E. value 39-40, 
equivalent to 3389-3425 F), and greater loads than previously 
possible with low heat capacity refractories. 

ALFRAX® BI refractories are literally made of bubbles; hollow 
spheres of Al,O; specially bonded together. They are light in 
weight (a 9” straight weighs only 4.8 lbs.); have low thermal 
conductivity (average 7 Bru/hr, sq ft and °F/in. of thickness 
at 2200 F); and therefore have low heat capacity. They are also 
one of the most inert materials known. They are unaffected by 
furnace atmospheres, or combustion gases of commercial fuels 


These “bubble-brick”, as they are sometimes called, are used 
in main linings as sidewalls, arches, doors, etc., and also for 
backing-up linings. They are used in many types of furnaces 
(e.g. powdered metallurgy furnaces, aluminum reverberatory 
furnaces, ceramic kilns, synthesis gas generators). The advan- 
tages are: longer refractory life, closer heat control, and a furnace 
that heats up quicker and needs less fuel 


lates at over 


3000 F 


ALFRAX BI aluminum oxide refractory is available as brick, 
special shapes, standard cements, and as a castable cement that 
you just mix with water and pour. For information about the 
properties of this and other unusual super refractories by 
CARBORUNDUM just mail this coupon. 


} ; 
CARBORUNDUM §#£.. 


Registered Trade Mark 


Dept. P-123 Refractories Division 
The Carborundum Company 
Perth Amboy, N. J. 


Please send free copy of Super Refractories booklet 
Nome 

Position 

Company 


Street 


City 
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To simplify installa- 
tion, both turbine 
and generator are 
shipped as complete 
assemblies with ro- 
tors locked in place. 
Turbine insulation 
is also applied at 
factory. Illustration 
at left shows 7500- 
kw turbine ready to 
be covered with 
tarpaulin before 
shipment. 


Bey 





Attractive appearance of WA-Series tur- 
bine and generator is shown above. Unit 
is rated 7500 kw, with steam conditions of 
600 psig, 825 F, 1/2 inches mercury abso- 
lute. A-C also supplied surface condenser, 
pumps and motors for this installation. 














STEAM 


TURBINE Engineered to Meet 
114 7 NE) ee =6Requirements of a 
UNIT Modern Power Plant! 


ERE’S another Allis-Chalmers WA-Series 
H turbine generator unit with the kind of 
design features and performance that power 
producers everywhere are looking for today. 

Available for condensing and non-condensing 
service, the up-to-date WA-Series impulse tur- 
bine design is built in sizes 2000 kw and larger 
in NEMA standard ratings. Basic engineering 
features include labyrinth steam seals through- 
out, removable external glands, high chrome 
alloy steel buckets and nozzles, and time-proved 
governing system. 


Simplicity is Keynote 

For ease of installation and maintenance, every 
detail has been designed to assure maximum 
simplicity. Three-bearing construction; above- 
the-floor oil piping; bracket-bearing, housing- 
type air-cooled generator — all result in a com- 
pact unit with simple foundation requirements. 
And shipment of the turbine and the generator 
with their rotors in place further minimizes 
installation costs. 

Completely coordinated in design, these mod- 
ern generating units are manufactured, assem- 
bled and tested in one plant under unified 
supervision. 

For a detailed story of the WA-Series fea- 
tures that can help you reduce costs, ask your 
A-C representative for Bulletin 03B7654, or 
write to Allis-Chalmers, Milwapkee 1, Wis. 


A412 


ALLIS-CHALMERS 








Atlonto 


Boston 


Chicago People 
Cleveland. Public Squore Building 


Above all other things, you must have 
CONFIDENCE in it. 


Confidence can't be purchased—it is 
acquired only through complete belief in 
the pipe fabricator’s skill, facilities, techni- 
cal knowledge .. . and experience. 

P. P. & E. has been fabricating all types 
of high-pressure, high-temperature piping 
for central stations, paper mills, process 
and industrial plants for almost half a 
century. The importance of this experience, 
to you, is its great value in avoiding errors 
of omission and commission which can 
result in inefficiency, damage to expensive 


OFFICES IN OTHER CITIES: 


Heuston. . Heights Stote Bonk Bldg 
New Orleans PO Box 74 
New York Woolworth Buriding 
Son Francisco 


Whitehead Building 
10 Migh Street 
s Gas Building 
785 Market Street 


--o IN POWER PIPING? 


equipment, and dangerous operating con- 
ditions. 

When P. P. & E. does the job, utmost care 
is taken to evaluate and interpret specifica- 
tions correctly, and to comply strictly with 
code and insurance company requirements. 
Highly specialized shop facilities for bend- 
ing, welding, Van Stoning, machining, heat- 
treating, testing, and inspection have been 
developed, and are operated by skilled 
workmen under competent supervision. A 
trained field organization directs the instal- 
lation of complete systems, extensions, or 
alterations to existing layouts in any part 
of the country. 


ittsburgh Ofpting 
AND EQUIPMENT COMPANY 


10 Forty-Third Street— Pittsburgh, Penna. 
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GOOD MACHINES 
MAKE GOOD FRIENDS 


Dependable service on parts 
and helpful advice holds them. 
Here at PENNSYLVANIA we build 
a Complete Line of Reciprocating 
Water-Cooled, Stationery Air and Gas 
Compressors and Dry Vacuum Pumps 
with choice of overhead or horizontal 
V-Belt motor drive, 
steam and steam-turbine 
or engine-driven designs, 
including the famous 
OILFREAIR OILFREGAS 
Machines, enhanced by the 


New Sectionalized Cylinder* 


Also--Centrifugal Pumps for general service, 
handling clear water and aqueous solutions. 


Condensate and boiler feeding. 


And remember: Every compressor needs an 
Automatic, Pulsation-Damping 


AIRCHEK Valve. 


* Available in some sizes now, later in all, equipped with cylinder 
liners in @ range of materials includis » nickel-alle ys, 1ron and 
carbon, these Class TH ylinders are in three pieces They 
may be readily disassembled for service without disconnex ting 
inlet or discharge air piping. Valves are in the heads adjacent 
to generous cooling jackets; thus, better cooling is provided 


where needed most 


OILFREGAS ® Sin) THRUSTERE ® 








STOCK GEARS — 2000 TYPES and SIZES SPROCKETS SHOLD-A-GRIP RATIOMOTORS REDUCTORS 
and CHAIN Interchangeable Tapered 
BUSHINGS and SPROCKETS 




















A $10,000,000 AT 92 LOCAL DISTRIBUTORS 


SHAFT SUPPORTS iP UNIVERSAL JOINTS iy COUPLINGS Os 
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Gives your product preferred rating 
... the lift that swings more sales 

















It makes sense to team up with the leader. 
Choose BOSTON STANDARD STOCK gears and related 
drive components for your product. Here’s why: 


1. LEADING SPECIALISTS in standardized machine drive parts for 75 years. 

2. LARGEST PRODUCTION facilities, serving 250,000 customers in all industries. 
3. HIGHEST QUALITY. Assures immediate interchangeability, anytime, anywhere. 
4. LOWER COST Longest service life assured by BOSTON Gear quality. 

5. 5112 STOCK ITEMS Broadest range of standard styles and sizes. 


6. NEARBY STOCKS, at leading supply centers . . . the nation-wide network 
of 92 BOSTON Gear Distributors . . . with stocks totaling $10,000,000. 


These are more than advantages . . . they are essentials to trouble-free planning 
and servicing of any product assembled with standardized parts. 
Only BOSTON Gear offers them all. Compare — and you'll 
agree — it pays to “Design around BOSTON Gear”. 

For information on any product, see your nearby Distributor. When desired, 
he'll arrange consultation with a BOSTON Gear Field Engineer. 
Boston Gear Works, 66 Hayward St., Quincy 71, Mass, 










BOST-BRONZ Oil-Impregnated 
BEARING 


FOR PROMPT DELIVERIES AT FACTORY PRICES 


Get Catalog No. 55 


Industry's most 
valued ‘‘textbook"’ 
of drive design and 
maintenance .. . 
includes 30 pages of 
Engineering data. 













SEDw Look under “Gears” in the Yellow Classified Section of your 
BALL BEARINGS oe Telephone Directory for the BOSTON Gear Distributor nearest you. 
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These Dallas, Texas 
building records 


prove WROUGHT 


IRON PIPE 
lives up to its 


LONGER LIFE 
reputation 


The pipe that lasts the longest costs the 
least. 

“Which piping material will last the 
longest?’ that’s the big question which 
faces everyone who has the say-so on 
piping for corrosive services. To find 
the right answer—-essential in these 
days of rising maintenance and replace- 
ment charges- more and more cost- 
conscious planners are turning to past 
service records for their yardstick to 
selection. 

How successfully Byers Wrought Iron 
pipe ‘measures up’’ when engineers 
and architects go after this how-long- 
does-it-last story is reflected in the in- 
creasing use of the material in every 
aspect of today’s modern building. 

Small wonder for this confidence! 

Take these eight Dallas Buildings, for 
example. In each installation, wrought 
iron pipe is providing long life service 
at lower cost-per year. And designers 
everywhere aré finding similar wrought 
iron performance records. 

If you‘ are in doubt about pipe for 
some corrosive sefvice, we'll be happy 
to show you past Wrought iron service 
records to fit your particular problem. 
Just address your letter to our Engineer- 
ing Service nt... your re- 
quest will be handled promptly. 

A. M. Byers Company, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, San Francisco. Ex- 
port Division: New York, 

New York. 
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| YEARS SERVICE LIFE TO DATE 


COMMERCIAL O 10 20 30 40 50 
BUILDING 
ERECTED—1899 
SERVICES: Hot and 
cold water; steam 
supply ond returns 





PRAETORIAN 
BUILDING 
ERECTED—1907 
SERVICES: Hot, cold 
and drinking water 
lines 





UNION TERMINAL 
BUILDING 

ERECTED—1915 
SERVICES: Hot, cold 
and drinking water 
lines; downspouts; 
steam supply and 
returns 











FIRST NATIONAL 
BANK BUILDING 
ERECTED—1917 
SERVICES: Hot, cold 
and drinking water 
lines 





MAGNOLIA 
BUILDING 
ERECTED—1920 
SERVICES: Hot, cold 
and drinking water 
lines; Durham sys- 
tem drainage; fire 
lines; steam supply 
and returns 











REPUBLIC 
NATIONAL BANK 
BUILDING 

ERECTED—1924 
SERVICES: Hot, cold 
and drinking woter 
lines 








COTTON 
EXCHANGE 
BUILDING 

ERECTED—1925 
SERVICES: Hot, cold 
and drinking water 
lines 


BAKER HOTEL 


ERECTED—1925 

SERVICES: Hot, cold 
and drinking water 
lines; steam supply 
and returns; con- 


denser water on 
air conditioning 




















CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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In Connecticut, a new idea. 


CHILLED COOLANT 


BOOSTS BRASS OUTPUT 


Here’s an unusual application: a stock 
Westinghouse air conditioning com- 
pressor which speeds up rod production. 
First of its kind in the brass industry. 


At Scovill Mfg. Co., they roll %%4" 
rod down to 4", using special 1 2-stand 
mills running 24 hours a day. Our Con- 
necticut distributor, J. P. Salmini Co., 
helped them improve this process. By 
pumping chilled coolant over the rod 
before it enters the rolls, they get these 
profit-making benefits: 1) increased 
output ; 2) life of rolls tripled ; 3) a better 


and more uniform finish; and 4) clean- 
er working conditions due to reduced 
oil smoke. 


If your problem is product cooling— 
or process or comfort air conditioning 
of any kind—we can help you. Expe- 
rienced Westinghouse distributors like 
J. P. Salmini Co. are located across the 
nation. Let one of them increase your 
profits with new ideas. He’s listed under 
Air Conditioning in your classified tele- 
phone book. Westinghouse Air Condi- 
tioning Division, Hyde Park 36, Mass. 


WESTINGHOUSE 
AIR CONDITIONING 


you can BE SURE... iF ITS Westinghouse 
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This is the compact, lightweight compressor 
which not only makes these production 
savings possible, but adds its own savings: 
less maintenance, longer life, peak effi- 
ciency and low operating cost. The hermet- 
ically-sealed design is the reason. No belts, 
pulleys, or shaft seals. It cools itself with 
the refrigerant it pumps! 
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INSPECTION OF CONFINED AREAS FACILITATED 


NECESSITY OF DISMANTLING AVOIDED 


"TIME SAVED—-MONEY SAVED 


The A.C.M.I. Borescopes 
permit close-up visual 
examination of interior areas 
and surfaces not otherwise 
visible. They save time 

and money, and prevent costly 
dismantling, by providing 

a practical solution to a wide 
variety of inspection problems. 








In maintenance and inspection work, 

on small internal bores, machine 

parts or castings, to large boiler tubes, 
chemical plants, process equipment, or 
other industrial installations, an A.C.M.I. 
Borescope may be the answer to your problem. 


Each Borescope is a compact, self-illuminated 

4 angles of vision (as above)— industrial telescope of highest quality, employing 

in diameters of .120” to 4.00’— a precision optical system, that produces a flat 

in lengths of 4” to 720”. visual field. Lens systems are fully corrected for 
Special models for ° . é 

cashed anahliadi color, spherical aberrations, and coma, with all 

r e ° . . . . 
' lens surfaces coated to increase light transmission. 


A.C.M.1. Borescopes are available in 


Write for free informational folder, or tell us your problem. 


American cope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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At Fe 


Cram & Ferguson, Architects 
McCarron & Sullivan Co., Plbg. Engineers; M. Ahern & Co., Contractor 
Buerkel & Co., Heating Engineers & Contractors 





Powers 
“ ACCRITEM 
Regulator 










POWERS Thermostatic 
Water Mixer. insures ut- 
most comfort and safety in 
showers. Many other uses. 


Compressed air or 
water operated for 
controlling all types 
of water heaters, 
and diesel engines. 





Powers FLOWRITE art 
Valve | th 








POWERS Easy to Read reba 
Dial Thermometer nae 


a J a Vy 





Used in the Most Prominent Buildings 





WATER TEMPERATURE CONTROL 


In Boston’s Famous Landmark 


fo At AX, “ 
WuS1 WUCOCK 


MUTUAL LIFE INSURANCE COMPANY 
BUILDING 


Water Heaters, six of which are shown 
below; 21 Shower Baths; 7 Dishwashers in 
the company cafeterias; Photostat Develop- 
ing Baths for two large photostat machines 
... all are regulated by various types of 
POWERS Thermostatic devices especially 
suited for their particular use. 

When problems of temperature control 
arise phone or write POWERS nearest of- 
fice. With over 60 years’ experience and a 
complete line of controls, some of which are 
shown below, we can help you find the right 
solution for your requirements. 






POWERS No 1D 
REGULATOR <> 
A 








POWERS No. 11 Self-Operating 
Temperature Regulator for 
water storage heaters, hot 
water converters, dishwashers, 
fuel oil preheaters, jacket 
water cooling for air compres- 
sors, and diesel engines, etc. 
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Man-made Hurricanes 


NEWPORT NEW 


ASSEMBLING FLOW DIVERSION VALVES of an 
8-foot supersonic wind tunnel for the Ames 
Aeronautical Laboratory of the National 
Advisory Committee for Aeronautics. 


DRILLING A 25-TON FORGING ... one of 11 
alloy steel discs used in one of the two axial 
flow compressors which Newport News is con- 
structing for the NACA’s Ames laboratory. 


PUSH A BUTTON .... That’s all it will 
take to accelerate wind up to several times 
the speed of sound in a new supersonic 
wind tunnel at the Ames laboratory of the 
National Advisory Committee for Aero- 
nautics, in Moffett Field, California. 

The tunnel is designed to develop new 
aerodynamic information. Its heart is the 
“windmaker” .. . two axial-flow compres- 
sors which look like a giant tube 50 feet 
long and 24 feet in diameter, studded with 
small blades. 

Because of the size of this unit, it is 
significant that the task of building these 
mammoth compressors was assigned to 
Newport News. 

Newport News has also constructed two 
diversion valves, similar to huge plug 


valves, for diverting the air flow from one 
channel of the tunnel to another, as desired. 

Large engineering and technical staffs, 
operating a plant with acres of brass, iron 
and steel foundries, five huge machine 
shops and other extensive fabricating 
facilities, make Newport News an ideal 
source for large equipment. . . standard 
or special in design. 


Products ranging from components of 
rayon spinning machines to giant 165,000 
horsepower hydraulic turbines operating 
at Grand Coulee, reflect Newport News’ 
high integration of skill and production 
facilities. 

Consult us on equipment for your pres- 
ent or future projects. Write today for 
your copy of “Facilities and Products.” 


SHIPBUILDING AND 
DRY DOCK COMPANY 
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Recognized as the pioneer in the field 
Forty years’ world-wide experience in 
Extrusion Press design and engineering 
Builder of the greatest number of 
Extrusion Presses — more than any 
other firm in this country 

Supplier of the leading light metal 
producers, extruders and of 

the United States Air Force 

First and outstanding in semi-automatic 
oil-hydraulic self-contained Extrusion Presses 


Loewy-Hydropress Extrusion Presses are of 
the most advanced design and made for 

@ Easy and fast operation 

@ Minimum personnel and floor space 

@ High versatility and low maintenance costs 


Loewy-Hydropress Oil-Hydraulic 


Self-Contained Extrusion Presses are 
built in capacities from 600 to 3000 tons 


MECHANICAL ENGINEERING 


when you decide to make your own extrusions, 
don’t take chances — write or call 


Mk 


HYDROPRESS « 


NGINEER ° ONTRA TOR 


Rolling Mills * Hydraulic Presses * Pipe Testing Machines * Special Pipe 
Mill Equi ° A lators * Pumps * Die Casting Machines 





oer 


350M Fifth Avenue, NEW YORK 1,N. Y. 
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been instrumental in the 
cital Converter" 


"the G=-R Microflash has 
development of our Analog-to-Di 


When design engineers had to observe the brush con- 

tact points of a developmental analog to digital converter, 

_ while the commutator was actualiy rotating at high speed, 

they called for a G-R Type 1530-A Microflash. The high- 

intensity, short-duration flash provided by this equipment 

was instrumental in the development of the Giannini model 
14310 Analog Position Encoder. 


Mirrors 





Diagram of the unique setup employed 

at Giannini for observing commutator 

action at high speed. With the Microfiash and 

two mirrors as shown, it was possible to photograph 

both sides of the commutator at the same instant of time 
and with equal exposure. 





Photograph shows excellent results obtained quent geeennennmeense 

with Microflash high-int ity, short-durat 

illumination. Back view of either side of com- Commutator of Angular Position Encoder is 

mutator and front view are shown. Photos photo-engraved with twelve rows of conduct- 

courtesy G. M. Giannini and Company, Inc. ing segments which contact twelve stationary 
brushes. This enables Encoder to measure 
angular rotation of 360 degrees with an 
accuracy of +0.1%. 





‘ 


The Microflash has been successfully applied to the study of 
many phenomena in pure and applied science. It is widely used in 
studying the effects of abrasion, turbulence ‘in liquids, and mechanical 
distortion at high rotational speeds. 


Microflash 
Other applications include study of the disintegration of high- 


speed rotors, investigation of projectile flight and impact, and experi- 
mentation dealing with the propagation of fractures in various mate- 
rials. In mechanical design, the Microflash is an indispensable tool for 
studying the action of springs, valves, cams, cranks, bearings and 
other parts moving at high speeds. 


% G-R Type 1530-A Microflash provides 
an intense white light for single-flash photog- 
raphy of very rapidly moving objects — flash 
intensity is 26,000,000 beam candles — 
duration is only 2 millionths of a second 


% Power supply and trigger circuits are 
assembled in one metal case, lamp is in 
another — two sections lock together for com- 
plete protection of all controls and ease in 
transportation 

% Panel pushbutton initiates flash — alter- 
native is to have flash tripped by noise or 
pressure wave associated with the action to be 
photographed; microphone and built-in am- 
plifier are provided for such use 


*% Additional jack is available for flashing 
from any simple external contactor — photo- 
electric cells, wire breaking under tension or 
impact, and many other easily-built devices 
will trip flash to suit the application 


*% Conventional camera equipment is used 


% Accessories supplied include microphone 
with cable, tripod, spare pilot lamps and 
fuses, 2 spare flash lamps, and plug for 
connection to external-contactor trip jack 
% Dimensions are 244% x 184% 2 11% 
inches, overall — net weight is 72 pounds 


* Price: $640.00 





Admittance Meters % Coarial Elements % Decade Capacitors 
Decade Inductors t% Decade Resistors % Distortion Meters 
Frequency Meters t& Frequency Standards % Geiger Counters 
Impedance Bridges % Modulation Meters % Oscillators 
Variacs % Light Meters % Megohmmeters % Motor Controls 
Noise Meters % Null Detectors % Precision Capacitors 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A 


New YORK 6 ‘ « CHICAGO 5 LOS ANGELES 28 
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Pulse Generators % Signal Generators % Vibration Meters t Stroboscopes % Wave Filters 
U-H-F Measuring Equipment % V-T Voltmeters t% Wave Analyzers % Polariscopes 
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Ever hear of a lubricated insurance policy? 

That’s really what you’re buying when you install power operated Nordstrom valves. 
You’re buying Prevention and Control. 

Prevention, because in a Nordstrom protective lubricant seals tighter than any other 
method, yet makes a sliding contact surface for instant easy operation on a quarter turn. 
Control, because Nordstrom valves can be equipped for electric, hydraulic or 

pneumatic operation, with automatic, manual or remote control. 

Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


ROCKWELL Built Nordstrom Valves 
Lubricant Sealed tor Positive Shut-Off Another &/ pep Product 





Lubricant makes a valve easier to operate, t 
as it will nearly any mechanical device. But that’s 


far from its only function in a 


NORDSTROM.... 


A system of internal grooves deposits a seal of lubricant, 
under pressure, around each port to prevent both 


internal and external leakage. 


A NEW VALVE 


properly maintained, stays new for many years— always 

tight, always ready to operate in an emergency, because the lubricant 

in a Nordstrom valve keeps erosion-producing seepage from starting in the first 
place, filling the smallest scratch on the seating area 


with a film of plastic sealer 


EVERY TIME IT’S LUBRICATED 


a Nordstrom valve is renewed——a new self-sealing seat around the valve ports. So, 


because they stay tight so much longer, Nordstrom valves, with systematic 


maintenance, actually lower operating costs 
Rockwell Manufacturing Company,  , el 


Pittsburgh 8, Pa ae 


es 


Nordstrom Valves Another Quality ROCKWELL Product 

























GRINNELL, ALONE, MANUFACTURES A 
FULL LINE OF HANGERS AND SUPPORTS 
No other company, anywhere, makes a line 
as complete or varied. Grinnell produces 
hangers in thousands of combinations to 
support any piping. 





GRINNELL, ALONE, PROVIDES ENGINEERING 
ASSISTANCE IN DESIGN AND INSTALLATION 


Grinnell makes available specialized know]- 
edge in the computation of hanger loads and 
the selection of the correct supports. Engi- 
neers in the field assist with problems in 
erection of pipe hangers. 


p' Suspension presents an extremely 
wide range of problems involving 
weights, stress, thermal movement, mater- 
ials and specialized engineering. No one 
“goes into” the pipe hanger business 
overnight. Large manufacturing facilities, 
skilled technicians, and a lot of down-to- 
earth practical experience are needed. 
Grinnell has become America’s No. 1 
supplier of pipe hangers and supports 





Why Grinnell is America’s * 1 Supplier 
of PIPE HANGERS and SUPPORTS 


GRINNELL, ALONE, MAINTAINS AN EXPERIENCED 
LABORATORY STAFF OF TRAINED TECHNICIANS 


In its modern, well-equipped laboratory, 
tests are constantly being made to discover 
better ways of solving old and new pipe sus- 
pension problems. 





paid Nee sel 


GRINNELL, ALONE, THROUGH ITS CONVENIENT 
WAREHOUSES CAN SUPPLY YOU “OUT OF STOCK” 


No manufacturer of pipe hangers offers a 
distribution system as thorough or efficient. 
Grinnell warehouses are located in 30 prin- 
cipal cities . . . with jobbers in practically 
every city, coast to coast. 


only because Grinnell has specialized in 
piping for one hundred years. Grinnell 
has developed a line of pipe hangers and 
supports for every piping requirement, 
from the simplest to the most complex, 

Grinnell is always ready to co-operate 
with engineers and architects in the prep- 
aration of pipe suspension specifications. 

Call Grinnell for any and all types of 
pipe hangers and supports. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Piping ° 





Grinnell Company, Inc., Providence, Rhode Island * Sales Offices and Warehouses in Principal Cities 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports 
Thermolier unit heaters * valves * Grinnell-Saunders diaphragm valves * pipe © prefabricated 
2 plumbing and heating specialties ° f 

Grinnell automatic sprinkler fire protection Systems e 


$s supplies ° industrial supplies 
Amco humidification and cooling systems 


water wor 


















2 


Grinnell makes scientifically 
designed, ruggedly built 


pipe hangers and supports 
for every type installation. 




















HY-LOAD 


High-capacity, cylindrical roller 
bearings for heaviest radial loads 
and light or intermittent thrust 
loads. Produced in 3 diameter 
series, 2 widths and more than 
800 sizes. 





WOUND 

ROLLER 
INDUSTRIAL INCH A 

This is a three-part 


Designed for slow-moving, separable bearing 

heavily loaded machinery where available in various 

large-diameter shafts are the rule, width classifications. 

Accordingly, it is available in . The roller construc- 

fractional-size bores for shafts : tion provides 

from 4” in diameter upwards. maximum resistance 
to shock, abrasion 
and fatigue. 


BARREL 


A series of angular-contact, 
self-aligning bearings 
capable of sustaining both 
radial and thrust loads. 
Race and roller curvatures 
insure ideal distribution of 
load, not only for normal 
operation but also for 
conditions of misalignment. 








TRUNNIONED 
ROLLER 


Ideal for industrial trucks, 
textile machinery, gear pumps, 
conveyors, hoists and agricultural 
equipment. Rollers have 
trunnioned ends which fit into 


DESIGNED , holes in the end rings. End 


FOR J rings are located and held 
parallel by spacing bars which 


HEAVY also guide and retain rollers. 
DUTY... 


WATT ROLLER BEARINGS 


---and there’s a type and size for every need 


Hyatt’s complete line of radial and angular- The next time you buy new equipment, or make 
a changeover, specify lower maintenance costs 
by specifying Hyatt Bearings! And if you need 
technical help in your selection of bearings, or 
desire information about particular bearings or 
their applications, ask for the services of a Hyatt 
sales-engineer. Call or write Hyatt Bearings 
Division, General Motors Corp., Harrison, N. J. 


contact bearings—more than 800 sizes in the 
Hy-Load series alone—makes the engineers’ job 
easier, because it makes possible greater design 
flexibility. For the equipment buyer, this means 
longer bearing life and lower maintenance costs 
—with just the right bearings designed into 
every vital load-carrying position. 


HYATT BEARINGS DIVISION e GENERAL MOTORS CORPORATION 
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When space is a problem, specify 
Fairbanks-Morse Axial Air Gap Motors. 





Re el 


Ventilating 








Material Conveying 



















Electric Motors 
for every industry 


When you need electric motors ... in any rating, or 
frame type... one or a thousand .. . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 
stood for the finest in manufacturing integrity to 
all industry. 

Fairbanks, Morse & Co., Chicago 5, Illinois. 


@ name worth remembering when you want the best 


@ FAIRBANKS-MORSE 





ELECTRIC MOTORS AND GENERATORS - DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS * PUMPS + SCALES . HOME WATER SERVICE EQUIPMENT + FARM MACHINERY + MAGNETOS 
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US'S Carilloy steel cushions 


on the world’s finest medium tank 
By maar 


HERE ARE THE Carilloy steel torsion 
bars ready for shipment. Torsion bars 
are used on the Patton 48 and others 
so that the tanks can be built closer 
to the ground, giving a lower sil- 
houette. 


ON THIS TWISTER at the Cicero plant 
of Maremont Automotive Products, 
Inc., the finished Carilloy steel tor- 
sion bars are prestressed before ship- 
ment to the tank manufacturer. 
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HE army’s amazing new Patton 

48 not only moves faster, shoots 
straighter, and offers better protec- 
tion to the tank crew, but it has a 
vastly improved suspension system 
that features torsion bar springs 
made of U-S‘S CarRILLoy steel. As a 
result, it rides lower and more level 
with less jarring than World War II 
models. 

During rugged field tests, this 45- 
50 ton tank rolls along at more than 
30 miles an hour, knocks down tele- 
phone poles and houses, rumbles 
over deep trenches and scales 3-foot 
walls. All the while, the CARILLOY 
steel torsion bars that support the 
driving wheels flex, twist, and vi- 











brate. They smoothly absorb most 
of the jolts as the tank forges ahead. 

Torsion bars withstand this heavy 
pounding .. . and do a better job of 
cushioning these shocks than previ- 
ous spring systems. What’s more 
they take less space, so the tank can 
be built closer to the ground, giv- 
ing it a lower silhouette than other 
models. 

USS CarILLoy 8660 is a Ni-Cr- 
Mo electric furnace steel which pos- 
sesses the required hardenability 
needed in these torsion bars. It will 
produce a minimum hardness of 55 
Rockwell “‘C”’ at %" from the 
quenched end in the standard End 
Quench hardenability test. It has ex- 








ceptionally good surface and sub- 
surface qualities. 

Both the U. S. Army Ordnance 
Corps and the spring manufacturer, 
Maremont Automotive Products, 
Inc. are well satisfied with this excel- 
lent performance. 

USS CariL.oy steels are doing 
many tough jobs like this on both 
military and civilian products. So no 
matter what type of steel problem 
you have, we have probably met and 
licked one very much like it before. 
We can help you solve yours. Just 
get in touch with our nearest Dis- 
trict Office, or write to United States 
Steel, 525 William Penn Place, Pitts- 
burgh 30, Pa. 


UNITED STATES stéet CORPORATION, PITTSBURGH »* COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


Carilloy 


ELECTRIC FURNACE OR OPEN HEARTH 


UNITED STATES STEEL EXPORT COMPANY, KEW YORK 


© 





UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS. 


Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 
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Name Your Flow Meter 


FREEZING 


Flowing fluids that freeze at 
ambient temperatures can 
be metered without difficul- 
ty by the d/p Cell. Its unique 
construction permits simple steam tracing or 
electric heating of the cell body and meter 
leads to maintain fluid conditions. Accurate 
metering of naphthalene for ratio flow control 


ing Problem. . . 


CORROSION 


Corrosive fluids such as fuming 

nitric acid, SO, and dry Cl, 

can be handled without seals 

or purges, by the all-316 stain- 

less steel construction of the 
d/p Cell. For materials which attack 316 stain- 
less steel, the negligible displacement (3cc ) 
of the d/p Cell permits use of liquid seals with- 
out seal pots, or loss of seal fluid due to pump- 
ing. Successful installations include mercury 
sealing of anhydrous HF, and oil sealing of 
30% H.SO,. 


SLURRIES 


Most slurries can be metered 

directly in the d/p Cell. For 

the more concentrated types, 

a small liquid purge (one 

liter per hour )‘maintains the 
cell free of deposit. Lime and phosphate slur- 
ries and 442% paper pulp are typical of many 
materials now being handled. 


with oxygen in the production of phthalic an- 
hydride is — of numerous services for 
which d/p Cells are currently employed. 


COAGULATION 


Plugging of meter lines by 

materials that coagulate or 

polymerize is held to a min- 

imum by the small displace- 

ment of the d/p Cell. On 
synthetic rubber latex, for example, reliable 
metering has been obtained; production down- 
time for instrument maintenance has been 
practically eliminated; and routine clean-out 
time has n reduced 87%! (Details given in 
Rubber Reserve report available from 
Foxboro. ) 


THE FOXBORO COMPANY, 9612 NEPONSET AVE., FOXBORO, MASS., 


0) 510) 5 


REG U.S PAT. OFF 
FACTORIES 1 oN THE wT © STATES, CANADA, AND ENGLAND 
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ONLY oamono 


Model IK BLOWERS 


GIVE YOU THESE 


THREE 























——! ADJUSTABLE 
CARRIAGE ee 








PoPPET 
VALVE 








LANCE TUBE 





Mechanically Operated Valve — 
Single Motor Drive 


The Diamond Model IK Long Travel Re- 
















tracting Blower does an efficient job of Direct mechanical Adjustable 

. . s action without pilot Pressure 
cleaning tube banks of all kinds. It is oF diaphragm actus Control in 

. ° . jon. 
particularly suited to locations where gas ner Type 
° aive 

temperatures are too high for permanently Micrometer-like ad- 
° ° justment for very 
installed multi-nozzle blower elements. close reguiation at es ieee 


low flow rates. guiding and small 


packing surface re- 
sult in minimum 
maintenance. 


It cleans by action of powerful jets from 
the end of a traveling and rotating lance 
tube. The close, helical blowing pattern 


(a sweep every inch) thoroughly cleans parent dp sen 


justment of pressure 
control, 





soot, dust, and most slag deposits over re 
a wide radius. surfaces Valve seat is welded 
‘ are avail- in on steel heads, 
The three features described here are able. 
all vital to the economy and dependability Hy oalnane wo 


seating without 
critical adjust- 
ment. 


of any long retracting blower. ONLY 
Diamond Model IK gives you these THREE. 


DIAMOND POWER SPECIALTY CORP. 


wepetdatpnn at LANCASTER, OHIO 
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For the Asking— 


any DATA BOOK 


about ALL 
REPUBLIC 


Pneumatic Transmitters 
for Measuring 
FLOW * PRESSURE 
LEVEL * DENSITY 


REPUBLIC 
Pneumatic Transmitters 
have these FEATURES 


@ ACCURACY to 1% and in many 
cases 2 of 1% of maximum 
range scale 
RANGE EASILY CHANGED, 
reversed, suppressed or com- 
pounded 
SENSITIVE because minimum 
movement is required for full 
scale change 
RUGGEDLY BUILT for long serv- 
ice life and overrange protection ® continuously 

. Measures 


USES NO SEAL POTS, mercury flowing liquids at pres. 
or purge sures to 300 psig 
EXACT LEVELING NOT : 
REQUIRED 


UNAFFECTED by vibration, ambient 
temperature variations and changes 











in line pressure, air supply pressure @ SEND FOR DATA BOOK 1004 TODAY—NO OBLIGATION 


and fluid density 


REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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for Vaneaxial Fans . . . Compressors, Vacuum 
Pumps and Boosters . . . Oxygen Generators 


















Left: Looking up 
from the quick- 
freeze room be- 
low a Joy Axi- 
vane Fan. Note 
the compact, eco- 
nomical use of 
space and the 
simple mounting. 








ene 


A West Coast quick-freezing plant boasts an effective 
operation that utilizes 24 Joy 74% HP Series 1000 
Axivane Fans, installed in two groups of 12 each. 

Note the illustration above. The upper floor contains 
freezing coils and a row of 12 fans. The floor below 
is partitioned into narrow freezing tunnels, each 
served independently by a single Joy fan. 

As air passes through the freezing coils, it is cooled 
to between —30° and —35°. This sub-zero air is 
propelled down and through the tunnels below, which 
contain pallets of meat, vegetables, fruit, etc. to be 
quick-frozen. After passing over the food, the air is 
again cooled and circulated. At full plant load, each 
12-fan battery handles 242,000 CFM of air. 

The relatively quiet operation, light weight, com- 
pactness and low power consumption of Joy Axivane 
Fans—due to the unmatched efficiency of their vaneaxial 
design—have proved real advantages on this job. 
Their in-line construction also saves space, since each 
fan can be mounted right in its short, vertical duct. 
In addition, extreme flexibility of operation is made 
possible by the adjustable blades, a standard Joy 
feature. @ Let us help you to get best results on your 
fan problems. Joy Manufacturing Company, Oliver Bidg., 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario, 
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The new North American 
FJ-2 carrier-based jet fighter 


Production Teamwork puts 
the NAVY FURY in the Air! 


A\vone the many specialists supplying component parts 
for the Navy's new ‘‘Fury” Jet Fighter is Parker White Metal 
Company. Parker Die Castings are used on the upper fuse- 
lage door access assembly, fuselage cooling duct system, 
fuel system, air fuel locks, air valves on intake ram, surface 
control system and as components of the highly classified 
gun-camera. Parker Die Castings are economical, strong 
and light weight. Machining is virtually eliminated, thus 
reducing costs. You will find Parker Die Castings highly 
practical from your point of view. Consult with Parker en- 
gineers on your next die casting requirements. Nearly a 
half century of experience is yours for the asking. 


THINK OF Parker White-Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


DA K ER ——_- and ZINC 
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You Get Many Benefits 


————— 


by Specifying V ICKERS, Hydraulics 


ONE OF A SERIES 





Undivided Responsibility 





From the time the surgeon grasps the 
scalpel until the last stitch closes the 
incision, he alone has complete re- 
sponsibility for the success of the 
and often the life of 


the patient. Because of the surgeon’s 


operation... 


specialized knowledge, no patient 
would think of having it otherwise. 

Undivided responsibility is impor: 
tant in hydraulics, too. This is a 
significant benefit you derive from 
specifying Vickers Hydraulics. Since 
1921, Vickers has accumulated a great 
store of specialized knowledge in hy- 
draulics ...and the line of equip- 
ment is so complete that Vickers is 


in position to take UNDIVIDED 


RESPONSIBILITY. There is no risk 
of incompatability of equipment and 
Vickers Application Engineers know 
how to combine components for opti- 
mum operation. 

This is another of the many bene- 
fits you receive when you specify 


Vickers Hydraulics. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1500 OAKMAN BLVD. e DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA 
CHICAGO (Metropolitan) . CINCINNATI 
CLEVELAND ¢ DETROIT e HOUSTON 
LOS ANGELES (Metropolitan) « NEW YORKA 
(Metropolitan) « PHTLADELPHEIA «¢ PITTSBURGH 
ROCHESTER « ROCKFORD ¢ SEATTLE « TULSA 
WASHINGTON ¢ WORCESTER 



















6616 









ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 19212 
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cecreooevers 


Whit ithe wold 
do you woul 
le DRY? 


You can DRY air or gases in volume to predetermined 
dewpoints as low as —110°F ... to a relative humidity as low 


as 5%... even at pressures up to 6,000 psi. 


You can DRY organic liquids to a moisture content as low 


as 3 or 4 parts per million, or less, 


All over the world Lectrodryer* machines are 
DRYing air, other gases and organic liquids to precise, 
low conditions, meeting the needs of industry and science. 
The examples illustrated show only a few extraor- 
dinary problems solved by Lectrodryers. There are thousands 
of everyday DRYing jobs being done successfully 


with these machines. 


Write for Because Moisture Isn’t Pink, a booklet describing 
Lectrodryers, their operation and function. Request 
engineering advice if you desire. 

Pittsburgh Lectrodryer Corporation, 
335 32nd St., Pittsburgh 30, Pennsylvania. 


Saves Life. This machine samples carbon 
monoxide in highway tunnels. Lectrodryers 
DRY the air samples, assuring accuracy 
of reading by the automatic monoxide 


recorder. 


Snow in a Wind Tunnel? Under stratospheric 


conditions normal air would cause a blizzard in 
a wind tunnel. Lectrodryers DRY three tons of air 
per minute here so this won't happen. 


DRY Cement. High humidity and miles of ocean 
surround this cement ship. A Lectrodryer feeds- 
DRY air to cement storage compartments, to 
keep cement DRY and powdery. 


Safeguarding a Fortune. Philadelphia Museum 
art treasures require DRYness to prevent dete- 
rioration. A Lectrodryer keeps humidity low by 
feeding clean DRY air as required. 


Protects Petroleum. Moisture condensing in 
storage tanks contaminates petroleum products. 
A Lectrodryer eliminates this problem by DRYing 
air breathed into tanks. 


DRYing Secret. What Lectrodryers are DRYing 
on Air Force crash trucks is “restricted” informa- 
tion. The DRYness specified is being adequately 
met by Lectrodryers. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYERS DRY 
Dp ALU MINAS 


WITH ACTIVATE 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 


Bow. oe EAN A TRS ONG GST th Gil a OR GE ac EER a ERS al 
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Waldes Truarc Ring Replaces Nut and Washer 


...Cuts Costs $5.28 Per M...Speeds Assembly by 50% 





OLD WAY. Main shaft required costly threading. Assembly was TRUARC WAY. Truarc Retaining Ring snaps quickly and simply 
slowed by the double application of washer and nut and time-con- over shaft. Lock assembly is secured in one fast operation. Virtually 
suming tightening operation. all play is eliminated from lock. 





| J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 


NEW DESIGN USING WALDES TRUARC RING assembled “Reddi-Mount” cylindrical lockset, uses a single Waldes 
PERMITTED THESE SAVINGS Truarc Retaining Ring instead of an old fashioned nut and washer 
eu way to secure the entire assembly of their lock. This new, improved 
Pee gente per thenteed fastening method enables Chesler to eliminate costly threading... 
Cost of Washer ..... 3.80 “ " save money on material... speed assembly time by 50% and pro- 
Labor for Threading... 2.00 “ * duce an improved, more durable product. 
OIE > + 0.2. 2 5:1 3:00 You, too, can save money with Truarc Rings. Wherever you use 
TOTAL $18.80 : : : ‘ 
machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 
P sia oe , Truarc Retaining Ring designed to do a better, more economical 
per iny —<nh~ g job. Waldes Truarc Rings are precision-engineered . . . quick and 
Assembly ........ 2.00 “ " easy to assemble and disassemble. 
ee ne Find out what Waldes Truarc Retaining Rings can do for you. 








Send your blueprints to Waldes Truarc engineers. 





For precision internal grooving and undercutting...Waldes Truarc Grooving Tool 











go can ene aanananenanepin ana ate oe 
SEND FOR NEW CATALOG > ‘iii’ eras | 
a 4 Sse Waldes Kohinoor, Inc., 47-16 Austel Pl., t.1.C.1,N. Y. 
WALDES O a Please send me the new Waldes Truarc Retaining | 
ou iiey Ring catalog. | 
i}. 

! 
! 

~~. 


REG. U.S. PAT. OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 
FOLLOWING U.S PATENTS: 2.362.947; 2.362.948; 2.416.652; 2.420.341; 2.439.765. 2.441.646 
2.455.165 2.420 941 2,463,360: 2.463.363 2.467 602; 2.467.603; 2.491.306 2.509.061 

AND OTHER PATENTS PENDING Rib cee cee cite ean aman 1 ab tiettidikiaaeateia5 


' / 
\ q] | (Please print) 
ae \ : ; | Pe nchidhcscnigasessccdahensothtnocssdgiesesetitpcossddiieiccstaiptendaindemaaieude | 
aa Fm PO se an UNI aiid <ccsoittecesossdinesscssnesesadies ois eiidhaguasait esas l 
| 
| 
| 
| 
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No other steam turbine 
offers you 
SUCH VERSATILE 


STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest . . . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 





all ean —— | 


— - ~w 


Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America’s Chemcel Plant 


Coppus Steam Turbines ranging from 
157 \p down to fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 hp down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 
COPPUS ENGINEERING CORP., 
372 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balanced 


30-40 carbon steel shaft 

Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 
3 nozzles always open 
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New material does old jobs better 
... Makes new jobs possible 


Spongex cellular plastic (expanded unicellular poly- 
vinyl chloride) performs outstandingly as a protective 
cushioning, flotation or insulation material. 


This new material absorbs shocks with little, if 


any, rebound. Its light weight and ruggedness make 


Properties of Spongex Cellular Plastic 


Insulates e Floats e Cushions e Low water 
absorption e Absorbs shock with minimum rebound 
e Unaffected by salt water or sunlight e Unaffected 


by oils, acids, perspiration . Fire-retardant 










Some present uses of Spongex Cellular Plastic 


it just about ideal for use in the aircraft, automotive 
and marine fields. 

Perhaps Spongex cellular plastic offers a solution 
to one of your problems. Write to us today for com- 
plete information. We'll be glad to help. 


e Has K factor of .20 e 
Can be cut or molded to 


Needs no paint, finish 
or protective cover ¢ 
Won't absorb odors” e 
e Lightweight ¢ Non-toxic. 


shape e Non-staining 





SPONGEX = 


THE SPONGE RUBBER PRODUCTS COMPANY 


MECHANICAL ENGINEERING 


for cushioning, insulating, shock absorption, 
sound and vibration damping, gasketing, 
sealing, weatherstripping and dust proofing. 









601 Derby Place, Shelton, Conn. 
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They said this shaft 
couldn't be made 
at a practical cost 


... but, 
Inco Precision Investment Casting 
proved 


This small cam shaft was pre- 
cision cast for Union Switch 
& Signal-Division of Westing 
house Air Brake Company. It 
is used in the control panel of 
the “Union” Retarder Speed 
Control and Automatic Switch- 
ing —a system that controls 
freight car routing and speeds 
in the freight yard 


The lever and lever supports 
for the control panel were also 
precision cast and then chrome 
plated to improve appearance. 


it could be done 


The Union Switch & Signal-Division of 
Westinghouse Air Brake Co., had de- 
signed a new control system for railroad 
yards. The system made it possible for 
one man to control the sorting and brak- 
ing of all cars in the yard. 

But one small part almost threw a 
wrench in the works. 

It was a small cam shaft for the con- 
trol panel of the unit. 

To make it by machining just 
wouldn’t be practical. 

As small as this shaft is, it would re- 
quire as many as six turning operations, 
six milling operations and lapping — 
plus the fact that more than half the 
l-inch bar stock would be machined 
away into waste. 

It was just too expensive an under- 
taking in both time and materials. 


That’s when the engineers of the 








SOME ALLOYS PRECISION 
CAST BY INCO 


Nickel-Base Alloys 
Ferrous Alloys 

Austenitic Stainless Steels 
Martensitic Stainless Steels 
Ferritic Stainless Steels 
Carbon Steels 

Alloy Steels 

Tool Steels 

Cobalt-Base Alloys 

Special Alloys 


Union Switch & Signal-Division 
called on Inco Precision Invest- 
ment Casting specialists. 

Our specialists precision cast the 
cam shaft —from 1050 steel — to 
tolerances of plus or minus .005” 
per linear inch. All that 
needed afterwards was a little lap- 
ping of critical surfaces and a 
slight straightening of the shaft. 


was 
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The engineers were more than pleased 
with the results. In fact, they even re- 
designed other parts in the equipment 
for precision casting. Those parts were 
east of 1017 steel and chrome plated to 
improve appearance. 


This is one of many examples of how 
precision castings can cut production 
costs and at the same time open up 
greater design possibilities. 


In some instances precision castings 
save as much as 60 percent of produc- 
tion costs... Reduce machine shop bottle 
necks. Make possible the use of extreme- 
ly hard metals. Frequently lead to econ- 
omies through re-design. Reduce metal 
scrap. Often permit the use of a higher 
alloy which otherwise would be too 
costly. 

Whenever you have a part which is 
6” x 5” or smaller, weighs under 3 Ibs., 
requires tolerances as close as plus or 
minus .005” per linear inch, and needs 
5 or more fabrication steps, there is a 
good chance you can cut costs by having 
it precision cast. 


For more information, write for a free 
copy of “Investment Casting — Its Ad- 
vantages and Practical Applications.” 
The International Nickel Company, 


Inc., 67 Wall Street, New York 5, N. Y. 
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Checking Fit of Valve Plate Face to Cylinder Barrel Face During 
Assembly of High-Pressure Oil-Hydraulic Pump 


See page 1007 of this issue for further detasls 
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50 Years of Powered Flight 


ECEMBER 17, 1903, is one of the significant dates 

of modern history. It was on that date that 
Orville Wright, an Honorary Member of The Amer- 
ican Society of Mechanical Engineers, made the mem- 
orable flight in a heavier-than-air machine powered 
with an engine, at Kill Devil Hill, near Kitty Hawk, 
N. C., over a distance of 120 ft in 12 sec in a 27-mph 
wind. On the same day his brother Wilbur also made a 
powered flight in the same plane over a distance of 852 
fe in $9 sec. Today we honor the Wrights for initiating 
fifty years of powered flight 

Scant public notice was given to this memorable feat 
of fifty years ago. Even in the home town of the Wright 
brothers the newspapers, as Charles F. Kettering reminds 
us in the address which appears as the first article in this 
magazine, were more interested in their probable home- 
coming for Christmas than in the historic event. And 
small wonder, perhaps, for had not Dr. Langley’s failure 
to launch his man-carrying aerodrome earlier that same 
year brought him into public ridicule scarcely more than 
a week before? 

How different is the situation today when we celebrate 
the fifty years of powered flight! Man, that earth-bound 
creature, who throughout recorded history has dreamed 
that his body might someday soar with his aspirations, 
has translated those dreams into reality. “‘If I take the 
wings of the morning,’ wrote the Psalmist; and Solo- 
mon declared, “‘There be three things which are too 
wonderful for me,’ among which was “‘the way of an 
eagle in the air.”’ In a triumphant burst of exaltation 
the second Isaiah asserted that ‘‘They that wait upon 
the Lord . shall mount up with wings as eagles.”’ 
Gazing at the heavens the ancients saw Phaeton driving 
the chariot of the sun from dawn to dusk, and the horned 
moon-maiden Io, “‘gadfly driven child of Inachus,”’ 
forever making ‘“‘her long pilgrimage unwilling, hunted 
still by Hera’s wrath.’ They imagined Iphigenia, 
lured to Aulis by the wily Odysseus as a blood sacrifice, 
being snatched away by Artemis and borne to Tauris 
“through a great space of shining sky.’ In the nightin- 
gale they found the metamorphosed Acdon, mourning 
for Itylus, her son. In legends they permitted the archi- 
tect Daedalus to escape from Minos by means of wings 
he had contrived. They pictured Hermes with helmet 
and sandals equipped with wings, carrying the winged 
wand around which writhed the pythons he had killed, 
a symbol still associated with the medical profession 
From the gorgon locks of the slain Medusa they saw 
the winged horse Pegasus arise; and in the darker corners 


of their imaginative minds there lurked the griffen, 
half lion, half eagle, and dragons that breathed fire. 
And so down through the ages tales of magic carpets and 
witches’ broomsticks have alternately delighted and 
terrified the questing mind of man, fascinated with the 


mystery of flight and the urge to fly 

Against this fantastic backdrop of hope and fear of 
myth and folklore stand the heroic figures of Roger 
Bacon and da Vinci, of the brothers Montgolfier, of Sir 
George Cayley, of Count Zeppelin, and a host of pioneers 
who brought science and the mechanic arts to bear upon 
the problem of flight and ushered in the era of air travel 
and transport so rapidly developed during the last half 
century. Soitis that The American Society of Mechani- 
cal Engineers, at its 1953 Annual Meeting, under the 
auspices of its Aviation Division, takes its part in honor- 
ing the engineers’ contribution to powered flight. 

Of the prophetic vision of the Society's first president, 
Robert Henry Thurston, who in his second presidential 
address in 1881, said that “‘our only hope lies in the direc- 
tion of flying machines, lifted by their own power, not 
buoyed up by gas,”’ and of the subsequent developments 
in this new field of transportation and engineering as 
reflected by the papers presented at ASME meetings and 
the activities of the Society's Aviation Division, Harris 
F. Reeve, of the Flight Safety Foundation, writes in this 
issue Of MECHANICAL ENGINEERING. 

No member of the Society can read Mr. Reeve's 
“ASME Role in Powered Flight’’ without feeling a sense 
of pride in the part the ASME has played from the first 
years of its existence to the present day in man’s conquest 
of the air. Nor can he fail to be impressed with the fact 
that the field of aviation is as broad as, and even broader 
than, the field of mechanical engineering and includes 
practically every ASME Division and interest. For there 
is scarcely an area of science or of engineering that is not 
invaded by those who are associated with aviation, as a 
list of titles of ASME papers will quickly testify. What 
was fantastic and visionary a few years ago has become 
commonplace today. And the end is not yet. For on the 
one hand, as Mr. Reeve points out, there is already being 
achieved a complete integration of airborne with other 
types of transport, while on the other, the fascinating 
prospects of interplanetary travel are undergoing serious 
investigation. Thus, out of the mists of legend and the 
fantasies of men’s minds, the hard substance of machines 
for powered flight coalesces under the influence of modern 
science and engineering. To the long list of those who 
have aided in bringing about this amazing extension of 
human powers we pay tribute in this commemoration 
of fifty years of powered flight 
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The Rice Lecture 


HE distinguished editor of Engineering (London), 
J. Foster Petree, greatly enlarged the number of his 
friends during the past year by making two trips to this 
country and Canada, one in the spring and the other in 
the fall. He found himself greatly in demand as a public 
speaker and so well did he acquit himself in this field 
that he was invited to deliver the 1953 Calvin W. Rice 
Lecture at the Fall Meeting of The American Society of 
Mechanica! Engineers held at Rochester, N. Y. carly 
in October 
The Rice Lecture was instituted in 1934 to com- 
memorate the service of that remarkable and interna- 
tionally known Secretary of ASME under whose leader- 
ship the Society grew in numbers and influence through- 
out his administration from 1906 until his sudden death 
in 1934. Calvin W. Rice was a man of far vision and 
high idealism. In him these attributes had an infectious 
quality that communicated itself to other men, not only 
to those who worked under him and with him in ASME, 
but to their counterparts in other engineering and learned 


societies in this country and abroad. He was quick to 


visualize the broad significance of ideas that originated 
in his own mind or were planted there by other men and 


contemporary events. The fundamental kindliness of 
his nature and the words of encouragement and appreci- 
ation with which he rewarded the efforts of those who 
worked for him kindled in them a desire to emulate his 
enthusiastic and tireless service to the Society and the 
engineering profession. No worthy engineer, no matter 
from which one of the four corners of the earth he may 
have come, was ever turned away from his office without 
offers of help and letters of introduction. And as these 
engineers returned to their homes and Mr. Rice himself 
traveled abroad, his prestige as an international figure 
grew until, at the time of his death, he was one of the 
hest-known personages in engineering and industry the 
world over. It was ‘‘to further his ideals and to increase 
understanding between engineers of the various countries 
and to broaden the programs of Society meetings’’ that 
the Calvin W. Rice Lecture was founded. The aim of 
the Lecture is ‘‘to bring leading engineers and scientists 
to lecture at national meetings outside New York,’ 
thus carrying forward the work to which Rice dedicated 
his life. 

On many counts the choice of Mr. Petree as 1953 Rice 
Lecturer was especially appropriate. Engineering itself is 
closely associated with the early history of ASME. 
Undoubtedly most of the founders of the Society were 
constant and diligent readers of the magazine. Alexander 
Lyman Holley, Honorary Member in Perpetuity of the 
Society, who addressed the preliminary meeting as a 
result of which the Society was founded in 1880, went to 
England in 1863 to inform himself about the Bessemer 
process of steelmaking. With him went Zerah Colburn 
who was instrumental in the establishment of Engineering 
in 1866. Associated in this enterprise was James Dredge, 
who, upon Colburn’s death in 1870, became co-editor 
of the magazine. In 1884 Mr. Dredge was elected an 
Honorary Member of ASME; and in 1890, while visit- 
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ing this country, delivered an address at the unveiling 
of the memorial bust of his friend, Alexander Lyman 
Holley, located in Washington Square, New York. 
Another link between Rice and Petree is to be found 
in the field of engineering journalism. Although Rice 
himself was not a writer or an editor, he had the vision 
to foresee the influence which Society publications would 
have on the progress of engineering and on the prestige 
and usefulness of ASME. There is little doubt but what 
Rice would have subscribed wholeheartedly to the 
functions of the technical press which Petree set forth 
in his address, ‘Position of the Technical Press in Re- 
lation to Industry,’’ pages 967-969 of this issue. Al- 
though Rice's predecessor had acted not only as Secretary 
but also as Editor of ASME publications, Rice's vision 
of what Society publications might become led to the 
hiring of an experienced technical-magazine editor, 
Lester G. French, and to a greatly expanded and more 
comprehensive periodical publication, now known as 


MECHANICAL ENGINEERING. Mr. Rice greatly admired 


James Dredge; and he would have listened to Petree’s 


address at Rochester with attention and approval. 

Calvin W. Rice was internationally minded beyond 
the common habit of his time. In this respect, too, there 
is a connection between him and Engéneering. For in 
spite of the fact that we usually speak of that magazine 
as London Engineering, or place England in parentheses 
after the name, we do so to identify it geographically, 
rather than to imply that either its readers or its interests 
are localized. Indeed, quite the reverse is true. It has 
been widely read and highly regarded in this country 
for generations. And wherever in the world there are 
engineers, Engineering has readers. To many in the far 
corners of the globe it is an essential link with the great 
brotherhood of engineers on the fringes of which they 
live and work. Through its pages engineering prog- 
ress, theory and application, news of new materials 
and machines, details of important undertakings, and 
the comment of men who work in engineering pursuits 
are disseminated. 

An international readership places responsibilities on 
the editors of Engineering that are not faced by a major- 
ity of the technical press. Among its readers are engi- 
neers who must dig out the meaning of its articles with 
the aid of a technical dictionary because they have no 
other means of translation into their native tongues. 
The English must be simple and clear. The content, 
rather than the form, is of prime importance, and there 
is no place for the trivial and the nonessential. Because 
other texts may not be available, material must be pre- 
sented without reference to other sources. Articles so 
theoretical that an American editor would reject, sum- 
marize in nontechnical language, or assign to magazines 
devoted to specified interests must be printed in full for 
the benefit of engineers in remote areas where tech- 
nical libraries are scarce. What Petree does in spreading 
engineering knowledge throughout the world bears a 
spiritual kinship to the objectives Rice sought in bring- 
ing the engineers of all nations into closer relationship. 
Readers of MecHanicaL ENGINEERING should be grateful 
to Mr. Petree for his exposition of these matters 











The ENGINEERS 


RESPONSIBILITY 


in EDUCATING the PUBLIC 


By C. 


RESEARCH CONSULTANT, GENERAI 


NGINEERING to me is simply an economic procedure 
It is the process that controls the ratio between the man 
hour of human labor on one side, and the useful result 


produced on the other. So, from the man who works with 
hand tools to the man who controls a great machine, cach uses 


the levers and the processes which engineering and experience 


have created 
of the engineer in our modern society 

In the presentation tonight of the Danicl Guggenheim Medal, 
were mentioned—the Wright 


People do not ordinarily understand the position 


two of my fellow townsmen 


Brothers 


many years, and from him I learned firsthand the history and 


development of early aviation 

It is rather interesting how our mental attitudes toward 
things change. In the early history of our country the various 
churches had extension schools out through the West, and each 
year they sent one of the Bishops from the East to take a look at 
these rather primitive schools. On one such visit the Bishop 
was having tea with the instructor, a Mr. Horner, his wife, and 
some of their friends. And he said, ‘‘Mr. Horner, I think that 
you should not spend too much time on science, but put more 
attention on the church, because so far as I can see, we have un 
covered every one of the fundamentals of nature, and therefore 
I think that we should not stress science. Mr. Horner, what 
do you think of that?”’ 

Well,’’ he said, “I don't think so. Our knowledge of 
science is quite small. I think that men will fly some day just 
like the birds."’ And the Bishop angrily said, ‘For that you 
shall sizzle in hell.”’ 

That was Bishop Wright, the father of the Wright broth- 
ers. So sometimes you can’t control your children. The 
17th of December, 1952, would be the 49th anniversary of 
the first flight, and we still have one of the editors of a news 
paper in Dayton who was in the same position forty-nine 
years ago and tells this very amazing story of the development 
of flight 

The Wright brothers had made three flights that day in a 
heavier-than-air machine, the longest of which was about the 
spread of our largest airplane. And so they wired their sister 
Catherine and said, ‘‘We have made three flights today with 
power. We are very happy and we are going to be home for 
Christmas 

When she got this momentous telegram she called the news 
paper, because she thought that was quite a very important 
thing. Sherang, and rang, and finally one of the boys answered 
the telephone. They were playing pinochle and they had to 
wait until the hand was out before they could answer. She 
said, “This is Catherine Wright,’’ and she read the telegram 
The editor said, “‘Good, I'm giad the boys are going to be 
home for Christmas."’ 

Now, he said, ‘Nobody can 
because it had been proved mathematically that you couldn't 


catch me on that onc, 


From a transcript of an address delivered at the 1952 Annual Banquet, 
Dec. 3, 1952, of THe American Society or MecuaNnicaL ENGINEERS 


MOTORS CORPORATION 


One of them, Orville, | knew and worked with for 
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DETROIT, MICH. FELLOW ASME 
fly.’ But it hadn't been proved experimentally that you 
couldn't fly. The Wright brothers were willing to try 

And so we need to have some methods by which we can 
especially show the younger people what the fundamentals of 
the thing we call ‘‘Engineering’’ are, and how to proceed with 


intelligent experiments. 


In one of the awards here tonight I heard mention of ‘Ther 
modynamics.”’ I understand that there were, or are, three laws 
of thermodynamics, two of which I could never understand, but 
on the second one, recently I read a paper of some sixteen pages 
of differential equations, and it came out to be this: That you 
can't push on something that is going faster than you are 
And I think it might be interesting to the kids in school to find 
that THAT is what that sccond law of thermodynamics is 
about 

{ have been in an industry which has been off beam, so far as 
engineering education is concerned—the automotive industry 
When I first went in it, there had been about 800,000 cars built 
in this country. And I have been associated with it while we 
have built 120,000,000. So I have been associated with it for 
about 99 plus per cent 

Now, our industry is very peculiar because so far as I have 
ever known, we have had no formula for it. I said to one of the 
presidents of a great university, “Why is it that you don't 
mention the pneumatic tire in any of your engineering books? 
We think that ts one of the greatest mechanical inventions that 
has ever been made.”’ 

‘But,’’ he said, ‘‘We can't teach it because there are no for 
mulas for it." “‘Well,’’ L said, “Why don’t you take the tires 
off your car, then, until you find out which is more important, 
the formula or the tire?” 

So with our gears—many of 
if you try to figure them out by the formulas, they 


which we use in the auto 


mobile 
would weigh more than the car 
like that, we just throw the formula out of the window, and 
go ahead and make them the way they will work 


So, since we can't use gears 


.606 6 68 


Your retiring president here is an oil man. Now I am not 
saying that disrespectfully, as many people might take it 
Also, the new president of the Society of Automotive Engineers 
We think that is quite significant because the 
First, 


is an oil man 
automotive industry is the result of about three things 
rubber, petroleum second, and steels and their modifications 
third. And so we think that quite an accomplishment when 
two of the great engineering socicties recognize that the fuel for 
some of these products they make is just as important as the 
product itself 

So what is enginecring, then, going back to that point? 
We think it is the peoples’ understanding of the economics of 
multiplying the effectiveness of an hour of human effort against 


the useful result. I think it was yesterday or the day before I 
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read in one of the New York papers that somebody had invented 
an electronic device which was going to climinate the people 
from a factory. That sounded to me exactly like the old sub 
ject of technocracy, which some of you may remember. With 
the demand for hundreds and thousands of more people than we 
have in our shops now, a little help from electronics wouldn't 
come amiss. 

But I would want nothing better if | were a young fellow in 
business than to have my competitor adopt such a robot be 
cause he would think he had arrived, and there is nothing in 
the world that is as good for a growing concern as a competitor 
like that 

I was on the stand down in Washington one time on a ques 
tion of engineering, and engineering patents, and I was 
questioned about a certain piece of apparatus on which I had a 
patent. The fellow said, ‘Well, you're doing 70 per cent of the 
business in that field. Don’t you consider that a monopoly?" 

I said, ‘‘No, it would be a monopoly if we did all of it." 

He said, ‘‘What do you mean by that?"’ 

I said, ‘’As long as we don't sell this product, and the cus 
tomer insists on buying it, it can’t be a monopoly.” 

Then he said, “You're trying to evade the question. 
know you have patents on this." 

““Well,”’ I said, ‘‘I know we have some patents, but we have 
another thing that you are overlooking very, very much."’ 
He said “What is that?"’ 

“Well,” I said, “Our competitors all think we are crazy, and 
that is a much better protection than a patent.” 

It has been insinuated here at times that people don't grab 
new things right away, and chat is something that we ought to 
think about in education. I have always wondered why it 
was that people were not much more energetic in taking 
a new thing. I have developed some new things and n 
body ever paid any attention to them. One thing that you 
have to tell these kids is that no matter how great the idea is, if 
it isn't like something else, you will have trouble getting 
We will accept anything that looks like some- 


You 


away with it. 
thing else. 

You take the diesel-engine business. The first twenty years 
they tried to make it like a steam engine and the next twenty 
years they tried to make it a gasoline engine. Now, all we did 
was try to make it like a diesel engine and it worked out very 
well. 

There are a few things I think that engineers should learn, 
and one of them is that the word ‘‘design’’ is a treacherous 
word because you can't design anything that the material 
doesn't like. I have often told this old story of mine about 
when we were first developing diesel engines, and just for fun 
we put a couple of pistons in a display before the Society of 
Automotive Engineers in Detroit. We had cross sections and 
we also had cards saying how long they would run, and other 
data, 

I dropped in there one evening and a fellow I knew came 
over and said, “‘I wouldn't have that piston that you fellows 
are using in an engine of mine.” 

“Why not?” I said, ‘‘Look at the card. That runs thirty 
times as long as the other piston."" “‘Well,’’ he said, “‘I can 
tell by looking at it that it’s no good." 

I said, ‘‘How can you do that?"’ 

He said, ‘‘I'm an engineer."’ 

‘But,’ I said, ‘‘were you ever a piston in a diesel engine?" 

““Well,”’ he said, ‘I don’t know how you ever went about 
designing a thing like that.”’ 

I said, ‘‘We didn't design it. We took a single-cylinder 
engine, put it on one of the dynamometers and we gave the en 
gine a half-dozen pistons and said, ‘You try these out and tell 
And this is the one the engine 


us which one you like best.’ 
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picked out. And to show you how much smarter the engine is 
than the engineer, this one runs thirty times as long as the one 
the engineer picked out.” 

So you don’t have as much freedom to design as you think 
you have, and that is the reason for the research laboratories 
There are certain jobs for which you can’t have experimental 
Civil engineers can't make San Francisco bridges and 


models. 
But in a lot of 


try them out for years before they put them up. 
work you caa make your experimental models and try them cut 
through long periods of time until you find what is best 

A great many people try to depreciate this procedure by call 
ing it cut-and-try, or trial and error. I said, ““Why don't you 
call it trial and success?’’ because once in a while we do succeed 
However, it is neither cut-and-try nor trial and error—it is ex- 
perimental evaluation. It is the only way on earth we have of 
finding out what it is. Just as in the pneumatic tire, that’s the 
only way we could find out, because of the enormous number of 
variables, even these 275 vacuum-tube computing machines 
aren't good enough to handle the variability in a pneumatic 
tire. So we have long ago resorted to types of integrating 
machines that are very much larger than those which most 
of you know about. We put two well-known tires on diagonal 
front and rear wheels of an automobile, and two new tires on 
the other wheels and take them out and let anybody drive 
them any place they want, any time, any way. So we use the 
roads of the country and the different ideas of the people, as 
the vacuum tubes in our integrating machine. At the end of 
10,000 miles we look at the tires and see which looks the 
better. So it’s not trial and error—it's evaluations by simple 
comparison. 

So we need to tell this to the kids in our schools. All of 
them are getting afraid of our engineering courses because they 
think that some fellow can turn a key and ask them a ques- 
tion in mathematics and he's flunked out. And that is the 
reason why he studies economics and business management, 
because they haven't any trick questions like that in their 
courses yct 

That is the reason we are 34,000 engineers shy, because there 
are thousands of kids who would like co be engineers, but they 
are simply afraid of that differential equation or that integral 
sign. Now, let’s explain to them what it is. It isn’t nearly 
as bad as it looks, but let’s tell them that there is only about 
10 per cent of engineering that can be calculated and the other 
90 per cent you have to do by experimental work 

In our business there have been very few things that we can 
calculate, and we always felt very happy if some competitor 
thought he could calculate them. In our business I have sat 
for thirty-five or forty years at the banquet table like this and 
listened to sales managers present next year’s models when they 
say, ‘Now, gentlemen, we are delighted that you met here 
We want you to see the greatest car that this organization has 
ever produced and we doubt whether we will ever be able to 
exceed this." So everybody claps. Finally, the visiting 
dealers order all the cars they think they are going to make and 
everybody is happy 

Now, about a month after, they get out in the field and the 
competitors get hold of it—then the engineers begin to find 
that they overlooked something. That is the importance of 
having good competitors. They can see a lot of things that 
you never see at all 

So then they have the zone managers’ meeting and they say, 
‘You'd better get these engineers together here again, because 
it seems you have overlooked something.’’ And so the general 
manager and the sales managers say to the engineers, ‘Now 
boys, that isn't quite as good as we told the convention it was.”’ 
And then they start to make changes that will be in next year’s 
model 
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Our industry has come from the people. I think every ga 
rage, in every state in the Union, has contributed something to 
the automobile industry. We worked for years and years on 
our engines, and finally after many years we found theory 
wanted the engine to work the way it didn't want to. Sol 
said, ‘‘Let’s ask the engine what it would like to be.’” We 
found out that there were only two things we needed to know 
about an engine. One was its mechanical efficiency—that 1s, 
how much friction was in the engine 

Then these fellows from the oil industry came in and helped 
us with new lubricants and we finally got the mechanical 
efficiency up to about 80 or 85 per cent 

And then we introduced the other term 
and it is what we call combustion efficiency 
hot can you get the gas above the piston when the expansion 
stroke starts. Now, if you try to burn the fuel too fast, the 
temperature goes up and you radiate to the cylinder walls, and 
heat the engine, and you don’t heat the gas. So that’s the 
whole trick. I worked years ago on a material which mayb 
some of you have heard of, tetraethy] lead, which goes into 
gasoline under the name of Ethyl gas, and that was put in ther 
to regulate the rate of burning so it wouldn't heat the engine, 


It 1s 
That means how 


quite new 


but it would heat the gas 

An understanding of the two factors makes possible our 
modern high-compression engines. We can still improve the 
efficiency about 25 or 30 or 40 per cent, depending on whether 
the engineers or the sales department tell you about it. If you 
did say 33 per cent, that is equivalent to getting a new oil well 
for every three that you now have, and it’s much more pleasant 
to drill those oil wells in a nice office than it is out wading 
around in swamps or walking in deserts or wherever you may 
haveto go. And it’s just as effective as far as doing the work is 
concerned. 

Regardless of what you think about it, our industry is a 
power industry. We have about fifty million internal-com 
bustion engines in our automobiles, trucks, tractors, and other 
devices. In fact, we have enough automobiles in the country 
with only three passengers per car, to take everybody in the 
United States and move them at the same time. A great many 
of you think that that is happening on Sunday afternoon 
However, I think you will still find a few at home. The im 
portance of that power industry being able to turn over fifty or a 
hundred horsepower to an individual without having to get an 
engineer's license is very great. 

Now, we have been able to produce a great deal of food in this 
country, and we have a lot of people who say they don't under 
stand that we are now feeding about 200 million people. We 
have about 150 of our own, and we are feeding about fifty in 
other parts of the world. Well, the reason we can do that is 
quite simple, because in the last twenty years we have removed 
about 20 million horses from the American farms. Every time 
vou don't feed a horse, you can feed four and a half people, so 
that’s about 90 million people. And you don't have to farm 
an acre more of ground. 

But everybody immediately said, ‘‘Well, you are using up 
your fuel supply.’" Well, now, lam not worried about our fuel 
supply because our engineers can improve the efficiencies of our 
engines so we won't use any more fucl. And if we have to 
raise fuel, I would rather use it as some hydrocarbon that we can 
produce, rather than raise hay and feed it to horses, because th¢ 
efficiency of a poor engine is better than a horse you have to 
keep warm all winter 


The question of what engineering can do for the country, for 
For in 


its economics over everything else, isn’t understood 
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stance, we think of Eli Whitney as being the man who in 
vented the cotton gin. But one of the things he did that ts of a 
great deal more importance than the cotton gin was the making 
of the individual tools to make a single piece or do a single op 
eration upon a piece, which is the basis of ou. mass production 
And many people need to know the fundamentals of mass pro 
duction, and when you speak about tools, most people think of 
screw drivers and pliers. They don’t think of these great 
presses, milling machines, and other special machines They 
call that machinery. They don't understand what you mean 
by tooling up 

Now, the fellows who first introduced mass production were 
the printing people, and so when the first interchangeable type 
was made a new era was started. The tools of a great printing 
office, like the New York Tribune or the Times, are the great 
presses that they use to get out the papers that you will read 
tomorrow morning. I don't many thousands or 
hundreds of thousands they print, but they will all read alike if 
somebody doesn't find something in an carly issue that he 
doesn't like and stops the presses and they reset them. Now, 
it doesn't make any difference whether what is in the copy 1s 
right or not-—they are read the same. And so I have said we 
should get our people to understand that in modern enginecring 
we don’t manufacture products, we publish them. And the 
thing is just as much a useful idea whether it is published in 


know how 


metal or whether it is published in paper 

We have had three things in our country that have been 
tremendously important in our industrial development, of 
which this Society has been a great and controlling factor 
We have had a certain amount of raw materials which have 
been available. We have had a certain degree—an amazing 
degrce-—of personal freedom I mean you could do anything 
you wanted to do. But the third thing we have had since 
the earliest formation of our government is the importance 
of granting patents for new things. Anda great many people 
do not understand that patent business, Very few people 
understand what a patent is, and you will never understand it 
either until you try to get one, or try to protect it after you 
get it. 

Those things have made it possible for people who didn't 
necessarily have an engincering education—and I notice that 
one of your recipients here, Mr. Tribus, graduated as a chemical 
engineer. That is the reason why he was so unconventional 
as a mechanical engineer. And I have had three or four people 
who have been associated with me who have graduated, or not 
necessarily graduated, but have studied in our line of business 
and made a great success in another. 

The late Dean Kimball of Cornell was a very good friend of 
mine, and there are three men whom I know have graduated 
from Cornell. One graduated in electrical engineering and 
turned out to be a great financier. Another graduated in 
chemical engineering and turned out to be the president of an 
insurance company, and another graduated in mechanical en 
ginecring and turned out to be a great chemist. Tom Midgley, 
who worked with me in the Ethyl gas business, was a graduat« 
mechanical engineer. He never studied chemistry. I think 
he might have had freshman chemistry in his engineering 
course up there, but Midge never had any chemical training, yet 
he died as president of the Chemical Society, which shows that 
you can learn things outside of school as well as inside 

When I spoke to Dean Kimball about this he said, ‘‘If you 
graduate from Cornell you can do anything.” So, I have been 
trying to get our educators to recognize that the commencement 
is really and truly what we say it is, a commencement. But a 
lot of us try to make it the finish. They want to say, ‘Iam an 
educated fellow, I’ve got a diploma 
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One of the best educational stories I have ever heard was told 
to me by a professor of medicine in one of the medical schools in 
California. He said, “I have been teaching these boys for four 
years how to be a family doctor, and finally I had to give them 
this last lecture, and I said ‘Now, you have been a pretty good 
lot. I have taken you to the accidents, the homes, and the 
hospitals, and wherever we could learn. I have tried to get you 
the best books for you to read. Now, this is the last time I am 
going to talk to you and there are a few things I have got to tell 
In the first place, | am afraid that about half of the things 
I have told you aren't so. Now that doesn’t worry me nearly 
as much as the fact that I don't know which half it is. There 
fore I would like you to go out with the idea that you know 
how to recognize a new thing in medicine, but don't depend on 
what you have learned here as being the final thing.’ *’ 


you 
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When I spoke about its being difficult to get a new idea across, 
a friend of mine said that he finally came to the conclusion that 
the difficulty was that people wanted to be residents in time as 
well as space. You can live in a town, but you can live only 
for one day on the third of December, 1952. Tomorrow is go- 
ing to be the fourth and nothing you will do can stop it. And 
that is the reason why we have a great many people talking 
about the good old days. I don't see why—we can't do any 
thing about those. I would like to worry about the good new 
days that we are going to have because we can do something 
about those. And there are greater things to be accomplished 
If you don’t think so, go look at the museum. Remember that 


the things you are making today are going to be museum picces 
fifty years from now and everybody will wonder how on earth 
people got along with that kind of thing 

Now, we can progress as long as we increase our knowledge 


about material, because to me engineering is just material and 
energy relationships, of which we know very, very little. So 
the opportunity of today, if we can get people to understand, is 
that we never arrive. Engineering is a transient process and 
we can never reach our goal as long as so many things are un 
known and the inventor is always regarded as a screwball be 
cause he does not believe things are finished 

I was asked this very important question one day: What is 
the difference between a scientist and an inventor? Well, none 
of the scientific organizations give me credit for being a scien 
tist, so I had to be an inventor. You people who know the 
textile industry know that we have the threads that run length 
wise in the loom. I believe they are called the warp. Those 
represent the sciences—the physics, chemistry, biology, etc 
But it would be hard to sleep in a hammock made of just the 
warp. Now, the inventor is the fellow who puts the strings in 
crosswise. I think they call it the woof, and the strength of 
the fabric is just as much dependent on the woof as it is on the 
warp 

Well, you can see why the physicist doesn't like the inventor, 
because he only touches the physicist and then goes over and 
touches the mechanic, and then the chemist, and so forth 
In other words, he goes crosswise and ties them all to 
gether. And one is just as important as the other, because if 
you don't have the warp, you wouldn't have anything to woot 
together 

So I think if we had our people understand, if you could go 
out and talk to schools, Rotary Clubs, and Kiwanis Clubs, and 
all the other kinds of clubs, and tell them in simple language 
what the thing is—remember, don't use any technical words 
because they don't understand them. It is like these curves 
that you plot on log paper. Only when you want to deceive to 
the greatest possible extent do you ever resort to that—because 
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what you do, you plot a straight line to a crooked base, and 
you don't show it as being crooked. 

One time we had to make some studies on the noise level of 
cars, and so our boys got out a very nice booklet in which they 
talked about decibels. I called in the fellows who wrote the 
paper and I said, ‘Well, tell me what a decibel is."’ And they 
said, “‘it's a tenth of a bel."’ I said, ‘I know, but how loud is 
it? Is it this loud, or that loud? Who canread that paper and 
tell me how noisy the car is?"’ 

This was going to about ten of our important people, so I had 
ten decibel meters made up in which you could, if it said this 
was 12 decibels, press keys to make twelve and press a button 
and the meter would make a noise of 12 decibels. Well, what 
do you think we got back? Everybody said that is the first 
technical paper they ever read and understood 

So remember, saying words, which are Latin and Greek 
synonyms, doesn't answer the questions. We have had a num 
ber of those, of course. As a great many of you know, for 
many years [ have been working on this question of why is the 
grass green—why isn't it some other color? And a friend of 
mine sent me a little book a couple of years ago. He was so 
excited when he found this book, that he called me by long 
distance and sent it by air mail 

It said the active principle in blue-green algae is phyco 
cyanin. Algae, as you know, is the green scum that grows on 
ponds in the summer time. I happened to be down South at 
the time so I got on the phone and said to some of the boys, 
“What is the structural formula of phyco-cyanin?"’ I didn’t 
hear from them for a few days, and then they said that no one 
knew. Then I called up Brentano’s bookstore and asked for 
books on the subject and they couldn't find anything new. At 
home in Dayton I have the big Oxford dictionary of some 22 
volumes, and while it doesn’t have technical terms as a rule, I 
found phyco-cyanin. Phyco is the Greek word for algac, 
and cyanin is the Greek word for blue. So the active principle 
in blue-green algae is the blue in the algae. So we went out 
the front door, walked around the house, and came in the same 
place 

It’s the same way with chlorophyll. Chloro is the Greek 
word for green, and phyll is the Greek word for leaf. Well, we 
don't know any more about it in Greek than we do in English 
The leaf is still going ahead being just what it is, and of course, 
it doesn't care what we think about it at all 
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So we need to get across to the public that because you are an 
engineer, that you are not a different kind of human being than 
anybody else, but you do happen to understand certain things a 
little differently. But we have so overestimated the few things 
that we know, that we have sort of kidded the public in the 
communities in which we live, that because we have a few 
Latin and Greek synonyms, we are quite educated people 
The Boy Scouts, the 4-H Clubs, and all such organizations of 
young people, would welcome your sitting down and explaining 
to them how things are. They would love to listen 

And so we need to tell our associates that we are not a special 
set of superintelligents that are different from any other people, 
that we make just as many mistakes, and maybe more, only we 
try to describe it in such language that the management doesn't 
understand it. And sometimes we get our salaries raised on 
account of the language 

But you have contributed so much, so very, very much to the 
welfare of this country, that the public ought to know what 
you have done in terms they will understand. And you should 
tell it to them not as propagandists, not as egotists, but as faith 
ful servants of the great public which you serve 















New Developments in Liquid Heating 


of Plastacs-Processing Machinery 
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INTRODUCTION 


HILE liquid heat carriers have been used here and 
there for more than 30 years in the plastics industry, 
they are now generally being found to be the most 
satisfactory if not the only medium which can cope with the 
requirements of heating and cooling of plastics-processing ma 
chinery. Many plastics machines previously heated by a va- 
riety of methods are being converted to use liquids in order to 
keep up with the ever more exacting requirements of the plas 
tics industry. Therefore designers and users of new machinery 
should be well versed in the possibilites of liquid heat carriers 
and systems 
It is the purpose of this paper to review the new develop 
ments in liquid heating and cooling of plastics machinery and 
to explain the superior ability of liquid heat carriers to meet the 
increasingly stringent requirements of the industry. The prin 
ciples which must be understood in order to gain the full ad 
vantages of the application of liquids will be reviewed bricfly, 
and the special requirements of calenders, extruders, injection 
molding machines, and plastics presses will be discussed in 
order to point out the shortcomings of presently applied heat 
carriers 
The plastics industry is suffering from growing pains. The 
equipment which has served adequately in the past is now often 
unable to meet the current requirements for higher output, 
better quality and uniformity, and higher processing tempera 
tures. While in the past it often has been possible to make 
minor changes in conventional equipment and get by nicely, 
completely new designs are now becoming more and more essen- 
tial. One result of this process of evolution of plastics ma- 
chinery is the addition of a complicated combination of heat- 
transfer controls 
While calenders only yesterday were operating at roll speeds 
of 25 to 40 yd per min, speeds of 100 yd per min are used today 
and there is talk of 200 to 250 yd per min (1).* Injection 
molders having a shot capacity of 48 oz were considered huge 
some years ago, but today 300-oz machines are in use (2). In 
many cases it is the problem of adequate temperature uni- 
formity and control which restricts the output of existing ma 
chines—in other cases the need for greater heat transfer and 
higher operating temperatures. In the case of plastics calen 
ders, the introduction of high-temperature water-heating and 
cooling has made possible the present high roll speeds. While 
electric heating has allowed increases in the capacity and 
operating temperatures of many extruders, it has not proved 
quite satisfactory; there are many complaints of hot spots and 
pulsations 


1 Chief Engineer. Mem. ASME 


* Application Engineer; former Instructor in Mechanical Engineer 
ing, The Cooper Union, New York, N. Y 

> Numbers in parentheses refer to the Bibliography at the end of the 
paper. 

Contributed by the Rubber and Plastics Division, and presented at 
the Annual Meeting, New York, N. Y., November 29-December 3, 
1953, of Tue American Society op MecHaNnicaL ENGINEERS 
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When heating alone was required, steam, electric, and 
simple oil-heating systems were satisfactory. However, new 
plastics and higher production speeds create so much frictional 
heat in the plastics that, in order to control properly, both 
cooling and heating must be applied, with a smooth transition 
from one mode to the other. Water-cooling in combination 
with steam heating has not produced good results and has 
caused considerable damage to the equipment. It is the ability 
of liquid heat carriers to provide smooth control from full heat- 
ing all the way to full cooling which accounts to a large extent 
tor their popularity today ; 

Today, when the question is asked of the plastics industry as 
in a recent case (3), ‘‘What would you like to see in the new 
designs?’’ one of the most common answers seems to be, ‘Give 
us a More positive and accurate temperature control which does 
not overshoot or lag, which is reliable and yet flexible." Usu- 
ally the fault ts not with the control instruments but rather 
with the design and nature of the heat carrier which responds to 
We have found that the use of liquid heat car- 
riers can go far toward solving these problems 


the controls 


The time has come to reconsider the problem of heating and 
cooling plastics machinery, to start from a fresh point of view, 
and to develop new machines which are designed to fill modern 
requirements 

Liquid heat carriers offer the following major advantages to 
the plastics industry: 


1 Uniform temperatures over the entire heat-transfer sur- 
face 

2 Full-range heating and cooling over wide temperature 
ranges 

3 Accurate temperature control with quick response 

4 Separate control of a number of individual temperature 
zones with one compact heating and cooling unit 

5 Program remperature control of heating and cooling 


The heat-transfer requirements of modern plastics machinery 
cannot be met by superficial engineering. The cost of properly 
designed heat-transfer equipment is usually small compared with 
the losses resulting from poor production. While liquid heat 
carricts have much to offer, their application requires an under- 
standing of certain fundamental principles and a sound back- 
ground of experience For these reasons we should like to dis 
cuss a few of the basic principles of application of liquids to 
plastics-processing equipment 


LIQUID HEATING DESIGN CONSIDERATIONS 


Selection of a Suitable Liquid Heat Carrier. The liquid heat 
carrier selected must have a range of temperature sufficiently 
great to permit maintaining the anticipated plastics-processing 
temperatures, and satisfactory heat-transfer properties. Table 
1 lists a few representative plastics materials and their approxi- 
mate extrusion temperatures. A number of important plastics 
have processing temperatures well in excess of 500 F. 
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EXTRUSION TEMPERATURES OF PLASTICS (4) 
Material Deg F 
Vinyl! 350-390 
Ethyl cellulose 370-440 
Polyethylene 400-5 3 
Fluorothene $5060 
Nylon 450-625 


TABLE } 


Table 2 lists a number of currently used liquids together with 
the approximate temperature ranges in which they have been 
applied 


TABLE 2 LIQUID HEAT CARRIERS 


Recommended operating temperatures 
deg F 
Maximum 
400-450 
$00-§ 51 
§ §0-6ox 
(Hydrotherm 500) 
600-650 
(Hydrotherm 700) 


Minimum 
ee pages 40 


Heat-transfer oils...... 100 

Dipheayle chlorides (Aro- 50 
clors) ; 

Aryl silicates. ... ° 


Diphenyl, epenstenite 
mixture (Dowtherm) 70 650-700 

Tetra cresyl silicate... 50 750-800 

Eutectic salts 320 LOO0O~1 20 


It is difficult to recommend maximum operating temperatures 
for all liquids because these limits depend not only on the nature 
of the liquid, but also on the design of the equipment, especially 
of the heater. The heater must be designed carefully to pre 
vent hot spots from causing decomposition and other difficul 
ties. Forced-circulation heaters are especially satisfactory for 
this purpose. The heat-transfer properties of the heat carrier, 
such as the specific heat, viscosity, density, thermal conduc- 
tivity and the range of practical heat-transfer coefficients, must 
be considered as well as pumping requirements, leakage charac 
teristics, decomposition, corrosion, and so forth. Water has 
the best heat-transfer coefficient and the best over-all properties, 
but for high temperatures, over 450 F, excessively high pres- 
sures are required. The other liquids listed in Table 2 may be 
used at low pressures. Heat-transfer oils generally have the 
poorest heat-transfer properties and the highest viscosities at 
lower temperatures 

Design of Circulation Passages. The design and arrangement 
of the liquid passages must be considered carefully if the full 
benefits of liquid heat carriers are to be obtained, as in the de 
sign of any heat exchanger. The quantity of liquid that should 
be circulated through the passages depends upon the amount ot 
heat that must be added or removed, the temperature drop 
which the fluid may be allowed to suffer between entering and 
leaving the machine (as determined by the permissible tempera 
ture variation of the heat-transfer surface), and the specific 
heat of the liquid. The cross section of the circulation passages 
should be determined by the liquid velocity which will result 
in the optimum heat-transfer coefficient. High liquid velocities 
must be obtained in the passages where good heat transfer is 
needed in order to obtain high film coefficients and correspond 
ingly low temperature drops across the heat path. 

Fig. 1 shows a representative diagram of the temperature 
gradient across the heat path. Usually the temperature drop 
across the metal wall is relatively small, making it compara- 
tively easy to obtain accurate temperature Measurements in this 
region. The temperature difference 9, determines the amount 
and the direction of the heat flow in accordance with the fa- 
miliar equation 

Q = UA@ [1] 
where the area A and the over-all coefficient of heat transfer 
U are fixed. For good temperature control it is not good 
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practice to vary the liquid velocity but rather to maintain high 
velocities and correspondingly a high film coefficient on the 
liquid side at all times. Some liquid-heating control systems 
vary temperature and heat transfer by throttling che rate of 
liquid flow. In these systems the surface uniformity suffers 
and the contro! becomes sluggish, resulting in a poor control of 
temperature 

It will be noted in Fig. 1 that a substantial temperature drop 
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can occur in the scale. This can be avoided by the proper use 
of liquids, since liquid systems are closed and impurities cannot 
enter the circuit from the outside 


PLASTICS-PROCESSING MACHINERY 


Let us consider four basic types of plastics-processing ma 
chines and see how fluid heating can help solve their heat 
transfer problems: (@) Calenders, used to produce film, sheet, 
and coated materials; (4) extruders, which produce continuous 
sheet, strips of various cross sections, threads, and coated wires; 
¢) injection-molding machines which inject molten plastic into 
molds under pressure; (d@) plastics presses, used for compres 
sion and transfer-molding and laminating. Calenders and ex 
truders usually handle thermoplastics, and presses and injection 
molding machinery handle both thermoplastic and thermo 
setting materials. 

Processing of plastics requires a number of basic steps. The 
first is mixing or compounding. Then the plastic must be 
“plasticized"’ or rendered into a plastic and homogencous state 
at a higher temperature. After shaping or forming, it must be 
cooled. The mixing of plastics often requires considerable 
kneading of the plastic mass, with simultaneous heating 
Plasticizing also requires kneading or mulling, together with 
heating, in order to produce a uniform plastic temperature. In 
some cases the plastic is viscous enough to be heated mainly by 
the frictional work done on it, while in other cases most of the 
heating must be done by heat conduction. Screw extruders 
and calenders often produce so much frictional heat that cooling 
of the material is required. In the case of extrusion, cooling is 
important around the feed hopper in order to keep the mass 
stiff enough to permit the feed screw to force it through the 
machine. 

During the plasticizing process the plastic mass must be 
raised to a closely specified temperature in order to meet the 
requirements of the forming process, and to prevent damage to 
the plastic as a result of overheating. Injection-molding re 
quires that the plastic mass be injected into a cooled mold at a 














DeceMBER, 1953 


viscosity, temperature, and pressure sufficient for it to reach all 
parts of the mold before solidification takes place. 

Thermoplastic materials require a final cooling phase, which 
in some Cases is critical since excessively fast cooling may pro- 
duce stresses in the finished plastic. Thermosetting plastics 
require a curing phase during which the setting reaction takes 
place. Careful temperature control is needed in the mold dur- 
ing this phase 

Each type of equipment and each type of plastic evidently re 
quires heating and cooling at various phases of the process of 
conversion of the raw plastic into the finished product. In 
some types of equipment the plastic moves, passing a series of 
temperature regions, cach having its own temperature-control 
problem. In other cases the plastic is retained in a container 
and the adjacent heat-transfer surfaces are subjected to a series 
of different temperatures in order to process the plastic. A more 
detailed discussion is required, to bring out the special require 
ments of each type of machine and plastic material 


CALENDERS 


Four-roll calenders, such as illustrated in Figs. 2 and 3, are 
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FIG. 2. CALENDER TYPES 





FIG. 3} FLEXIBLE HOSE AND 


ROTARY JOINT CONNECTIONS FOR 
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The 


used currently for calendering plastics such as vinyls 
plastic is forced into banks before being forced through the nip 


between pairs of rolls. In these banks substantial frictional 
heating is created in the plastic. This, together with heat con- 
ducted from the roll, produces the proper processing tempera- 
ture. If the roll speeds are higher than about 45 yd per min, so 
much excess frictional heat is produced in many vinyl com- 
pounds that cooling is required. Depending upon the operat- 
ing conditions, cach roll must be maintained at a different tem 
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FIG. 4 LIQUID HEATING AND COOLING SYSTEMS FOR CALENDERS 


perature, which may represent cither heating or cooling. High 
temperature water has been found to provide accurate control of 
heating and cooling for each calender roll. Steam cannot pro- 
vide successful heating and cooling; water injection has not 
been found to be satisfactory (5). Steam-heated plastics 
calenders therefore are being converted rapidly to use high 
temperature water. New designs have completely abandoned 
steam heating 

Drilled rolls are now going into nearly all new calenders, 
permitting utilization of the full roll width (6). Cored rolls 
also have been found to operate satisfactorily with high-tem 
perature water when adapted properly, although drilled rolls 
are preferable 

For the processing of most vinyl films, roll temperatures of 
300 to 350 F are required, making high-temperature water the 
most practical heat carrier. In general, a deviation in the proper 
roll surface temperature greater than § deg F cannot be toler 
ated 

Design of Circulation System. Fig. 4shows a circuit for heating 
and cooling of calenders, which also may be used in other plastics 
applications. Two fluid circuits are provided, one passing 
through a heat source which may be heated electrically, by 
steam or by direct fire, and the other passing through the 
cooler. These two water circuits are made available in front 
of each roll or zone and may be mixed in accordance with the 
quantity and direction of heat flow to or from the roll, to main 
tain any required temperature manually or automatically. If 
heat has to be absorbed, water at a temperature below the roll 
temperature is admitted; if heating is required, the temperature 
of the water is above the roll temperature. It may or may not 
be necessary to provide a separate pump for each control circuit 
However, such a pump makes it possible to maintain a constant 
rate of circulation through the circuit at all times, permitting a 
smooth transition from heating, to neutral, to cooling. Fully 
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automatic systems of this type can maintain temperatures of 
one roll to a tolerance of 1 deg F 

Temperature Control. As already indicated, temperature con 
trol presents one of the greatest problems facing the plastics 
industry today. The difficulty does not lie in a lack of accurate 
instrumentation, as has been demonstrated by the number of 
eminently successful installations to date, but rather in the 
means of heating and the problem of obtaining a suitable means 
of indicating the very temperature we are trying to maintain 
the temperature of the plastic itself 

A new calender surface-temperature control (5), invented by 
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one of the authors of this paper, is illustrated in Fig. 5 which 
shows a control circuit for a calender roll. As the fluid flows 
through the roll from point 1 to point 2, its temperature suffers 
a rise or fall depending upon whether the roll surface tempera- 
ture ¢,, is hotter or cooler than f, indicating that cooling or, 
respectively, heating of the roll is taking place. The tempera 
ture difference (¢ to) may be used to indicate the rate and 
direction of heat transfer, provided that the quantity of flow 
is practically constant. From this temperature difference the 
surface temperature ¢, can be computed by the device, and the 
liquid temperature ¢, automatically adjusted to keep the surface 
temperature ¢, constant at any desired level. This principle is 
the basis of the patent 
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The real problem is to maintain a constant plastics tempera- 
ture. Fortunately, in calender operation, the roll surface tem- 
perature is close enough to the plastics temperature for control 
purposes 

EXTRUDERS 


The conventional plastics extruder produces various shapes 
by forcing the plasticized material through a die. A screw, 
continuously rotating, takes cold solid plastic granules or 
powder from a hopper and plasticizes the material by a combi- 
nation of frictional heating and heat transfer in the cylinder of 
the machine and forces it out through the die. Fig. 6 (4) 
shows a simplified section of an extruder. In Table 3 a typical 
set of temperature conditions for extrusion of polyethylene is 
shown 


TYPICAL POLYETHYLENE EXTRUSION 
TEMPERATURES (7) 


TABLE 3 


Deg F 


Feed hopper 80 


Cylinder 
Back 
Middle 
Front 
Head 
Die 
Screw coolant 
Compound temperature 


300 
400 
430 
460 


480 
115-185 


400-430 


In general, carefully controlled cooling is required in the 
vicinity of the hopper to keep the viscosity high enough for the 
screw to ‘grip’ the plastic. Then heating is applied through 
the cylinder jacket in order to raise the plastic to a suitable tem- 
perature for forming. A considerable variation exists in the 
amount of frictional heat created by different types of plastics 
at different screw speeds, and also in the temperatures re- 
quired at different zones of the extruder 

In order for the machine to be versatile enough to take care 
of the requirements of different plastics, it is usually necessary 
that at least three independent heating zones be provided, to- 
gether with a hopper cooling zone and separate die zone, so 
that the temperature differential between zones can be ad- 
justed to suit the plastic and the speed at which it is being 
extruded. 

In addition, it is often extremely important to cool the screw 
For instance, in the processing of polyethylene it has been found 
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that the screw temperature is a very sensitive control of the 
amount of work done by the screw on the plastic, and therefore 
of the entire operation (7). To obtain the greatest output from 
a given extruder, there is an optimum screw temperature for 
each screw speed. 

Some plastics require cylinder temperatures over 600 F. For 
a plastics machine to handle plastics such as nylons and fluoro- 
carbons, it is necessary to use a heating medium which can 
withstand these high operating temperatures. Steam and 
water cannot be used owing to the high pressures re 
quired. Oils cannot stand these temperatures without break 
ing down 

Electrical heating is commonly used, but users complain that 
hot spots and nonuniform heating result and that the units are 
excessively slow in cooling off, resulting in plastic damage and 
poor production. In addition, since a large amount of fric- 
tional heat is often produced in the compound, a direct elec 
trically heated extruder can seldom be applied without produc 
ing a pulsating extrusion unless a means for removing the excess 
heat is furnished (8). Hence some plastics extruders are now 
heated electrically and cooled by means of circulating air, 
steam, or liquid passing through channels in the extruder cylin- 
der in order to obtain the desired flexibility, better temperature 
control, and temperature uniformity 

Proper application of liquid heat carriers can make electrical 
heating unnecessary, greatly simplifying the heat-control sys 
tem and making possible the use of economical fuel-fired heaters 
rather than costly electrical heat 

Many extruders in current use are heated by hot oil supplied 
by a constant-temperature source and throttled to cach zone by 
This system does not permit cooling nor 
Users complain of the 


means of hand valves 
does it give good temperature control 
time lag which is required for a valve adjustment to produce a 
temperature change, and of nonuniformity of temperature 
Such crude systems cannot achieve good results since they vio- 
late several of the principles we have mentioned already. A 
circulation and control circuit similar to that shown in Fig. 4 
can be used, permitting full control of heating to cooling in 
each zone as required 


INJECTION MOLDING 


In the process of injection molding, the ram of the injection 
cylinder takes the thermoplastic material from a hopper and 
pushes it by a reciprocating motion through the cylinder and 
injects it with a relatively high pressure through a nozzle into 
amold. During the time that the plastic mass is being worked 
down the cylinder, heat must be added to bring the plastic to 
the proper injection temperature 
4) shows a simplified section of an injection-molding 
“torpedo” or ‘“‘spreader’’ around 
This device causes the 


Fig 
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which the plastic is forced to flow 





PRECISION FEEDING 
MOLO SYSTEM 
cm a 








ra 
























































































INJECTION RAN 
: } 0-30,000ps) 
CLAMPING = 
ARRANCEMENT CONTROLS 
"¥ mansen’ ©) [] 
HEATING CHAMBER 
300°F - 700°F TwE PRESS TEMP 


INJECTION-MOLDING MACHINE 


FIG 


961 


thick mass of granular plastic material to separate and flow 
through a narrow annulus, in order to bring the entire plastic 
mass to a uniform temperature prior to injection into the mold 
The material becomes uniformly plasticized in a much shorter 
period of time than otherwise would be possible and without 
subjecting portions of the material to decomposition tempera- 


tures. 

One of the limitations placed on the output of an injection 
molding machine is the mass of plastic which can be heated uni- 
formly to the required molding temperature. Injection-mold 
ing temperatures for styrene and nylon range from 400 to 700 F 
Higher temperatures are usually desirable since they increase 
the capacity of the machine substantially. There is considera- 
ble demand within the industry to make available injection 
machines which raise larger masses to increasingly higher tem- 
peratures. Up to now electric heating has been used almost 
exclusively for heating injection-molding machines because of 
the insufficient heating area available in older machines 

The Preplasticizer. High-temperature liquids find their appli 
cation in the injection-molding process in two places, i.c., for 
cooling the mold, and for heating the preplasticizer. Pre- 
plasticizers are now being incorporated into modern injection- 
molding machines in order to make possible the tremendous in- 
crease in capacity and the high processing temperatures re 
quired today (9 

When a preplasticizer is used, the injection cylinder is not re- 
quired to heat the material from room temperature to molding 
temperature, or to perform the function of producing a homo- 
geneous mass, so that there no longer is need for the torpedo. 
Owing to the increased heating capacity of the combined unit, 
much larger quantities of material can be handled. High-tem- 
perature liquids can be applied to the preplasticizer in much the 
same fashion as they are applied to extruders and offer the same 
advantages as just discussed 

The Mold. At one time it was considered satisfactory to cool 
the mold with cold water. Now it is generally realized that 
accurate temperature controls are required which provide not 
only for cooling but heating the molds. Thermal stresses are 
caused in many of the modern plastics unless the mold tempera- 
ture can be controlled closely. Some plastics, such as Kel-F, 
require mold temperatures of about 300 F (10). Since the mold 
ing operation is controlled automatically, it is important that 
the mold temperature be maintained reasonably constant in 
spite of the cyclic nature of the molding cycle. One of the 
advantages of liquid heating media for this application is their 
ability to prevent sudden reductions in the mold temperature 
should the machine be stopped 

Numerous molding difficulties have been traced to wide tem 
perature variations between the mold cavities. These varia- 
tions are usually the result of circulating the heat-transfer 
medium too slowly and in poorly designed passages (11 


PLASTICS PRESSES 


Plastics presses, usually hydraulically operated, are used for 
transfer-molding thermosetting or thermo- 


compression or 
As distinguished 


plastic materials as well as for laminating 
from the plastics operations we have just discussed, wherein the 
plastic flows from one temperature zone to another, plastics- 
press operations usually require that the plastic material remain 
in place while a series of temperatures are applied in a controlled 
cycle 

Modern plastics presses are equipped with automatic hy- 
draulic cycling equipment which can be adjusted to close, dwell, 
and open in planned cycles, exerting exactly the required pres- 
sures on the plastic for the time required to produce the desired 
results. The time of the cycle depends upon the nature of 
the operation, the type of plastic, and the temperature of the 
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platen. For this reason it is necessary that the temperature- 
control equipment work directly in conjunction with the hy- 
draulic cycle—heating up, maintaining the desired temperature, 
and cooling on a cycle such as illustrated in Fig. 8. The right- 
hand panel in Fig. 9 shows the controls for the hydraulic cycle; 
the left panel, the temperature-program controls. The tempera- 
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FIG. 8 PLASTICS PRESS TIME—TEMPERATURE CYCLE 
ture program is cut in the form of a cam which the instruments 
follow with close precision. Such automatic program control 
can be carried out only with liquids. Water is most commonly 
used for temperatures below 400 F. Plastics such as Kel-F are 
being processed in modern presses using Hydrotherm 700 
Liquid heating systems for presses and dies are presently under 
construction with surface temperatures of 800 to 1000 F 
These systems can be adapted to plastics processing, should 
such temperatures be needed. 

Many press installations still use steam heat with water 
injection. This procedure produces tremendous thermal 
shocks, scaling of the heat-transfer passages, and for a number 
of reasons limits the rate and quality of production. More and 
more of these presses are being converted to liquids 

Liquids make possible the use of heat-accumulator systems to 
relieve the instantaneous load on the heating plant. Fig. 10 
shows a liquid heating and cooling system incorporating an 
accumulator. It can be seen that this is essentially the same 
system used for calender heating except that an additional pump 
is used to circulate hot liquid between the heater and the 
accumulator, raising its temperature during the nonheating 
portion of the press cycle 

Fig. 11 shows a comparison between the instantaneous steam 
consumption of a typical platen press and that of the same press 
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heated with water with and without an accumulator. High 

temperature water requires a maximum rate of 13.5 tons of 

steam per hr compared with a rate of 17 tons of steam per hr for 

steam heating. When an accumulator of 875 cu ft capacity is 

added to the system, the maximum rate of steam consumption is 

reduced to only 6 tons per hr. The heating plant for the system 
Continued on page 986 ) 
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JUNIOR ENGINEER, MAGNOLIA PETROLEUM COMPANY, 


INTRODUCTION 
ISING costs and the need for additional wax-molding 
capacity prompted the author's company, in 1948, to 
review The batch-mold- 
ing process then in use has been described by Jennings, Beard, 
and Kalichevsky.' Various other wax-molding procedures 
then available were investigated and rejected as not represent 
ing a substantial advance over the batch plate-and-frame 
process. Finally, a manufacturer of continuous chocolate- 
molding machines, the J. W. Greer Company, Cambridge, 
Mass., was approached with the idea of modifying one of its 
machines to mold petroleum waxes. The resulting continuous 
wax-molding process, which has been a subject of considerable 
> was developed through the joint 
efforts of the two companies. The molding machine proper 
was designed and built by the J. W. Greer Company; the 
packaging equipment was supplied by the J. L. Ferguson Com- 
pany, Joliet, Ill., and the conveyer system was developed by the 
Alvey Conveyor Company, St. Louis, Mo 
The basic objective was to design and construct a complete 
wax-molding process which would mold petroleum waxes con 
tinuously into slabs, package the slabs into cartons, mark the 
cartons, and deliver them to freight cars or trucks. An al 
ternative operation was to be provided, allowing the packaging 
equipment to be by-passed and the wax slabs loaded directly 
in bulk form into freight cars or trucks 
to be automatic, requiring as few personnel as practicable, and 


its wax-molding procedures 


interest and discussion, 


all machine components were 
tenance 


EQUIPMENT 


The wax-molding, packaging, and conveying equipment is 
housed in a building approximately 53 ft & 125 ft as shown in 
Fig. 1 

Wax Molder. The wax molder consists of a wax * 
system, pan-mold filling system, pan-mold conveyer chain, cool 
ing facilities, and wax-cake dumping and discharge facilities 

The wax-tempering col 
umns, Fig. 2, consist of a set 


CONTINUOUS WAX MOLDING 


RAY SHANNON 


BEAUMONT, TEXAS. JUNIOR ASME 
the correct wax-outlet temperature, the exact value of which 
varies with the type of wax being molded. The inner pipes are 
equipped with rotating scrapers which continually scrape the 
wax off the pipe wall. 

The pan-filling system consists of a hopper containing molten 
wax, six wax depositors, and six depositor valves. The hopper 
is water-jacketed to maintain the correct wax temperature 
Pan molds pass underneath the hopper in groups of six and are 
filled with wax while they continue to move. The depositors 
consist essentially of six variable-stroke plunger pumps with 
the plungers timed to operate in sequence with the passage of 
pan molds underneath the hopper. The six depositor valves 
provide passages for the wax to flow from the hopper into the 
cylinders on the upstroke of the pistons, and from the cylinders 
into the pans on the downstroke of the pistons. The six 
valves are operated in unison by a crossbar actuated by an air 
cylinder. Diffuser plates on the bottom side of the depositor 
valves direct the streams of molten wax into the pans without 
excessive splashing 

The groups of pans are carried in frames, six pans to a frame, 
two roller-conveyer chains 


which in turn are conveyed by 
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of double-pipe heat ex 
changers through which 
molten wax is passed for the 
purpose of adjusting its tem 
perature to the quantity de- 
sired. Steam-heated water is 
admitted to the annular space 
between the pipes. Automatic 
controls proportion the 
steam and water to achieve 
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\, Wax-tempering column; 
slat conveyer; E, pan heaters; 


1 ‘Continuous Moulding of Paraffin Wax Is Effected,’’ by L. H. Jen- 
nings, J. H. Beard, and V. A. Kalichevsky, Petroleum Refiner, vol. 30, 
August, 1951, pp. 97-100 

2 “Continuous Wax Moulding Lowers Cost, 
7" Oil Forum, vol. 5, August, 1951, pp. 288-291 

“Continuous Moulding of Petroleum Waxes,"’ by B 


' by V. A. Kalichevsky, 


Keyes, The 


at sabte tend vol. 50, April 14, 1952, pp. 128, 131, 171, and 172 
Contributed by the Petroleum Division and presented at the Petro- 

leum Mechanical Engineering Conference, Houston, Texas, September 

28-30, 1953, of Tuk American Society op Mecuanicat ENGINEERS 


FIG. 
B, dumping conveyer; 
F, pan approaching filling position; 
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VIEW OF MOLDING MACHINE 


C, inverted pan in dumping position; D, discharge 
G, wax hopper; H, depositor 


2 SIDE 


traveling at a speed of approximately 6.7 fpm. There are 418 
frames, making a total of 2508 pans. The pans are 2 in. deep, 
113/, in. wide, and 19 in. long and are filled normally with 11 
lb of wax. The pans containing the molten wax enter an insu 
lated refrigerated room approximately 19 ft wide, 64 ft long, 
and 10 ft high, Fig. 2. The pans travel back and forth on the 
tiered construction in the cooling space and leave at the top 
through the same end that they entered. Normal residence 
time in the room is approximately 2 hr. The conveyer chains 
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are driven by a 10-hp electric motor through a main clutch, re- 
duction gear, and chain-and-sprocket arrangement 

Provision was made in the design of the machine to transfer 
the pan frames to the next higher level at cach end of the cold 
room while keeping the pans level and the wax undisturbed, 
since any shaking or vibration of the wax during the cooling 
process would mar the appearance of the cakes. The pan frames 
are attached to the conveyer chains by pivot pins in the center 
of each end of the frame. The four corners of the frames are 
equipped with rollers which travel on guides to maintain the 
pans in a level position. Chain sprockets of the correct pitch 
diameter elevate the frames to the next higher level as the chain 
passes over chem. The rollers on the leading edge of the frame 
travel over curved guides while those on the trailing edge are 
engaged by stabilizing sprockets which rotate at the same speed 
and have the same pitch diameter as the conveyer sprockets 

Cooling in the refrigerated room is furnished by five Carrier 
direct-expansion ammonia air-handling units. Air is circu- 
lated over the wax pans as shown in Fig. 3. A 120-ton re- 
ciprocating ammonia compres 
sor is located in an adjacent 
4 : refrigeration plant. Normal 
ee temperature in the refrigerated 
' room is 20-30 F 

As the pan frames leave the 
refrigerated room, cach pan is 
passed over a spring-loaded 
roller which flexes the bottom 
of the pan and loosens the wax 
cake. The pans are then in- 
verted against a wide conveyer belt which moves at the same 
speed as the pans, and the cakes fall out of the pans onto the belt 
Wax shrinks upon solidifying thus simplifying the problem of 
getting it out of the pans. The cakes are carried to the dump- 
ing station, Fig. 4, where they fall onto a slat discharge con 
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(Dumping malfunction is sensed by failure of switch arm A to 

have switch B open during time arm D has switch C closed. Relay 

system F sounds alarm and opens air valve, thus admitting air to 

cylinder and stopping machine. Relay locks and is reset by hand 
Signal lights E indicate which pan has failed to dump 


DUMPING MALFUNCTION ALARM SCHEMATIC 


veyer which is at rest while the cakes are being delivered to it 
Immediately after a group of six cakes has dumped, the slat 
conveyer is set into motion and delivers the six cakes out of 
the machine onto a continuously moving conveyer belt, 
which carries them to the packaging equipment or to bulk 
loading. 
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The empty pans are heated by clectric heaters before being 
refilled. This avoids sudden cooling of a thin film of wax in 
the pans 

Packaging Equipment. The packaging equipment automati- 
cally packages five 11-lb wax cakes to a carton and can handle 
4 to § cartons per min. The equipment consists of a group- 
ing plunger, case opener, case loader, glue machine, and com- 
pression unit. 

The grouping plunger stacks the cakes five high and delivers 
them to the case loader. To begin operations, the grouping 
plunger is preloaded manually with four stacks cf cakes, one 
stack consisting of four cakes, the next of three, the third of 
two, and the fourth of a single cake. These cakes rest on 
spring-loaded gates, and as cakes are fed into the machine 
they pass under the preloaded cakes. As soon as five cakes 
have entered, they are clevated past the spring-loaded gates 
and thus one cake is added to each stack so that there now 
are five stacks consisting of five, four, three, two, and one cakes, 
respectively. The grouping plunger then advances the entire 
group of stacks one cake width, delivering the five-cake stack 
to the case loader. The unit thus is returned to its original 
condition 

Knocked-down cardboard cases are loaded manually into the 
magazine of the case opener. The case opener removes 
the bottom case blank, opens it, and places it in position to 
receive five cakes of wax from the case loader. After the case 
loader has pushed five cakes into the case, it trips the clutch 
on the glue machine which applies glue to the flaps on the 
case, folds the flaps, and delivers the case to the compression 
unit. This unit holds cach case under compression for ap- 
proximately 2 min to allow the glue to set 

Conveying Equipment. Conveyers have been utilized to 
minimize the manual handling of the cakes and cartons of 
wax. Portable gravity conveyers are utilized to move the 
product from the loading conveyer into freight cars or trucks 
It is only necessary to stack the cartons or cakes in the car 
When cakes are being shipped in bulk form, the packaging 
equipment is by-passed and the cakes enter a wax-cake stacker 
which stacks them four high and delivers them to the loading 
conveyer. The wax-cake stacker is a modification of a semi- 
automatic packaging machine which was built by the author's 
company for use in packaging cakes while awaiting delivery 
ot the automatic equipment 


OPERATION 


Fully refined paraffin wax is the only type of wax that has 
been molded in the company’s machine. Studies have indi- 
cated that amorphous wax may be molded with the addition 
of a complete filling system (tempering column, hopper, and 
depositors) to avoid contamination of the waxes. These 
additions have not been made yet 

Wax is maintained in a molten state in a feed tank outside 
of the building and is pumped through the tempering columns 
to the wax hopper. The pump is regulated by a float control 
arrangement in the hopper to maintain a fixed level of wax 
The wax is filtered twice in its passage to the hopper as an 
added safety precaution. The tempering column operates 
automatically, cither heating or cooling the wax as required 
to deliver it to the hopper at the correct temperature. 

The melting point of the wax is the controlling factor in the 
molding process. The melting point of the waxes molded 
varices from 120 F to 140 F. It has been found by experiment 
that the wax should be deposited in the pans at a temperature 
20-30 F above the melting point and should be cooled to 
approximately 20 F below the melting point before being 
dumped. The dumping temperature is referred to the center 

















DeceMBER, 1953 


of the cake. Failure to provide sufficient residence time re- 
sults in cakes with soft centers and impairs their dumping 
characteristics. The cakes must be solidified completely in 
order to contract sufficiently to separate casily from the pan 
molds, which are provided with slightly sloping sides to aid 
in dumping. Too much cooling, i.c., lowering the cake 
temperature too far below the melting point, results in brittle 
cakes which tend to crack when subjected to shock loads in the 
conveying and packaging equipment 

The speed of the pan-frame conveyer chain can be varied 
from 3.66 fpm to 14.85 fpm with a normal operating speed of 
6.7 fpm. Variation in chain speed thus allows for variation in 
wax-molding rates. Also subject to control is the cake weight 
which may be varied by changing the stroke of the depositor 
pistons. Normal cake weight for the company’s machine 
is 11 lb, alchough cakes weighing 9 Ib 6' » oz sometimes are 
molded 

One surprising feature of the machine is the accuracy of the 
cake weights. While the machine was being built by the 
manufacturer, the author's company designed and built an 
automatic cake-weighing device which would weigh cach 
cake coming from the machine and automatically reject those 
which were overweight or underweight. When the molding 
machine was put into operation, however, the device failed 
to reject any cakes. By manually weighing sample cakes and 
applying the methods of statistical quality control it was dis 
covered that the inherent accuracy of the six wax depositors 
is such that the weight variation of 11-lb cakes is within 
1 oz. Because of this accuracy, use of the automatic reject 
ing device has been discontinued. However, periodic checks 
are made of the cake weights, using statistical quality con 
trol, for assurance that the machine is maintaining its ac 
curacy 

In Fig. 5 are presented data on the performance of the mold 
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FIG. 5 RELATIONS BETWEEN REFRIGERATION, CYCLE TIME, AND 
WAX PRODUCTION, BASED ON MOLDING I11]-LB CAKES 


Refrigeration is based on actual heat removed from wax 


ing machine. Curve A, showing the relation between cycle 
time (the time required for one pan to travel completely through 
the machine and return to its original starting place, which 
would be slightly longer than residence time inside the cold 
room) and rate of wax production, was calculated for 11-Ib 
cakes. This curve is determined by the mechanical char 
acteristics of the machine (¢.g., pan-frame conveyer-chain 
length, variation in chain speed, size of sprockets, and so on 
and the weight of the wax cakes. A similar curve exists for 
each cake weight. Curve B shows the relation between the 
amount of refrigeration required and rate of wax production 
This also is a calculated curve, based on removing 130 Bru/Ib 
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from the wax during the cooling and solidifying process, and 
shows the actual amount of heat removed, allowing for no 
The slope of curve B will vary greatly with waxes 


losses 
of various melting points 

The curves indicate that the capacity of the machine could 
be increased greatly if sufficient refrigeration is provided, since 
the chain speed may be varied from 3.66 to 14.85 fpm as stated 
previously. This is true only in a limited sense, and it has 
not been found practical to increase the rate much above 
12,500 Ib per hr or a chain speed of approximately 6.3 fpm 
Higher speeds are used when molding cakes lighter than 11 
Ib, but when molding 11-lb cakes it has been found that the 
sudden stopping of the conveyer chain, which occurs if any of 
the cakes fail to dump properly (see ‘Modifications’’), causes 
wax spillage and disturbs the partially solidified cakes, if the 
chain is traveling at the higher speeds 

A comparison of the manpower requirements for the new 


TABLE | COMPARISON OF NEW AND OLD PROCESSES 
Conunuous 
Batch moldet 
Capacity, |b per hr, of wax having average ASTM 
melting point of 130 F 4200 12500 


Operating personnel per 8-hr shift 
Operator l 


Operator helper l 2 
Machinist (traince l 
Labor x 3 
Total y 7 

Capacity, Ib of wax per manhour 466 1785 


molding process and for the old plate-and-frame batch process 


is presented in Table 1 
MAIN TENANCI 


Modifications. Operating experience and maintenance prob- 
lems indicated the desirability of several modifications and re- 
visions which have been made on the machine. Certain 
modifications have been performed by the author's company 
while others were carried out in collaboration with the manu 
facturer 

It was discovered that rather extensive baffling is required 
in the cold room to direct the flow of refrigerated air over the 
pans in such a way as to secure adequate cooling of the wax 
without any subcooling. As shown in Fig. 3, air is directed 
across the top seven layers of pans and returns to the air- 
handling units across the lower seven layers. A baffle was in- 
stalled underneath the bottom layer to force all of the return- 
ing air through the spaces between the pans, and a wall was 
installed across the end of the tiered construction, Figs. 1 and 2, 
to prevent short-circuiting of the air around the end, It 
was found that the cakes in the end pans nearest the air 
coolers were receiving too much cooling, and deflectors were 
installed to deflect the cold air over most of the width of these 
pans 

Some difficulty has been experienced owing to the failure 
of cakes to dump properly. Originally the machine 
equipped with a vibrator to shake the pan frames when they 
had reached the dumping position to insure that all of the 
This imposed severe shock loads 


was 


cakes had been loosened 
on the mold pans and pan frames, and quite possibly contributed 
to a serics of weld failures which were expericnced with the 


pan frames. In an effort to secure a milder means of loosening 


the cakes in the pans, two sets of stationary spring-loaded 
rollers were installed to flex the bottom of each pan twice in 
Neither 


its passage from the cold room to the dumping station 
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system is foolproof however, and cakes occasionally fail to 
dump, particularly if the dumping temperature is not correct. 
If a cake remains in the pan, a fresh 11-lb charge of wax will 
be deposited on top of it, resulting in wax spillage. If a 
cake falls partially out of a pan it will become jammed in the 
machine, necessitating stopping the machine to clean out the 
wax 

In an effort to minimize the consequences of a dumping 
failure, the system shown schematically in Fig. 4 was de- 
veloped. The basic approach was to develop a device which 
would automatically stop the machine if any cake or cakes 
failed to dump, and to signal which cake or cakes failed. 
Six single-pole double-throw limit switches (B, Fig. 4), were 
installed with operating arms A protruding in such a manner 
that cach of the six wax cakes which fall onto the discharge 
slat conveyer will operate one of the switches. The normally 
open contacts in these switches are connected to individual 
signal lights; thus when the wax cake operates the switch, 
the light for that cake signals that the cake has been dumped 
properly 

The normally closed contacts in switches A are wired to- 
gether in parallel and the combination is connected in series 
with the cam-operated limit switch C. Switch C is operated 
by arm D which makes one revolution while the pans travel 
one pitch distance. Switch C is closed for a short time im- 
mediately before the discharge slat conveyer is set in motion. 
If all six cakes have dumped properly the normally closed 
contacts in switches A will be open when switch C is closed, 
and the operation of the machine will not be interrupted. If, 
however, any cake or cakes fail to dump, one or more of the 
switches A will be closed when switch C is closed, and the 
relay system F will be energized. This will sound the alarm 
and actuate the valve on the air cylinder, the plunger of which 
is connected to the main clutch on the machine. Thus the 


machine is stopped. The reset is operated manually, and it 
locks in place, silencing the alarm and releasing the air pres- 


sure in the cylinder. The operator then has manual control 
over the main clutch and starts the machine after the mal- 
function has been corrected. As soon as the machine is started, 
arm D moves away from switch C which then opens and 
allows the relay system F to return to normal. 

It is of interest to note that a wax cake may fail to dump in 
a number of ways, two of which are shown by dotted lines in 
Fig. 4. If the trailing edge of the cake sticks in the pan, the 
corresponding switch will not be operated and the alarm will 
function. If the leading edge of the cake sticks in the pan, 
the trailing edge will drop down and operate the switch, 
thus signaling that the cake has dumped. However, the pan 
continues to move to the right and will drag the cake away 
from the switch arm during the interval of time that switch 
C is closed, thus causing the alarm to operate. 

The discharge slat conveyer, which operates intermittently 
to move the groups of six wax cakes out of the machine and 
onto a-continuously moving conveyer, and the continuously 
moving conveyer itself were originally driven from a gear case 
which received driving power from the main drive system. 
This transmission system consisted of a combination of gear- 
and-chain drives with a clutch to provide intermittent motion 
to the slat conveyer and required considerable maintenance. 
Several failures occurred, probably caused by high loads im- 
posed in starting the slat conveyer. This driving system was 
replaced with an independent motor-driven gear case of a more 
rigid design which has proved to be satisfactory. 

The original tin-coated plain steel slats in the slat conveyer 
required renewal after approximately 2'/, years. The coat- 
ing failed as a result of abrasion caused by the wax, and the 
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slats themselves deflected and took a permanent set duc to the 
loads imposed on them. They were renewed with slats fabri- 
cated from Type 304 stainless steel and stiffened by the addition 
of a web welded to the underside of each. 

The mold pans, also originally tin-coated plain steel, began 
to show signs of failure after approximately 8 months of 
service. The tin coating faiied in an area of the inside bottom 
which was subjected to the stream of molten wax when filling 
It is believed that thermal shock caused the failures. All 
2508 pans have been renewed with pans fabricated from Type 
302 stainless steel. 

The pan heaters which heat the pans during their passage 
from the dumping station to the filling position, Fig. 1, were 
subjected to wax deposits falling out of the pans and off the 
slat conveyer. These were electric radiant sheathed-clement 
heaters, and the reflectors became blackened by the wax 
deposits. The heaters were renewed and the design was 
modified to incorporate stripheating elements enclosed in 
reflectors which are formed in steps to prevent the accumula- 
tion of wax. 

Some difficulty has been experienced with the depositor 
valves. These consist of a cast-iron block and a steel piston 
Passages are provided in the block and the piston, the piston 
being rotated to align one set of passages while the depositor 
is being filled and another set when the wax is discharged 
into the pan. These parts require very close fits, and any wear 
would allow wax to by-pass or spill and destroy the accuracy 
of the cake weights. Failure has been experienced as a result of 
galling. As a temporary expedient the pistons have been 
undercut, built up with alloy weld metal, and remachined 
Consideration is being given to renewing the parts with cor- 
rosion-resistant nongalling material. 


ROUTINE MAINTENANCE 


It has been found that the equipment requires the full-time 
services of a machinist trainee for maintenance purposes 
Cleaning and lubricating parts and renewing small parts are 
the primary maintenance procedures. 

A considerable amount of manpower is consumed in main 
taining the gluing equipment, the condition being aggravated 
by the fact that the cartons are glued with waterproof gluc 
It is necessary to clean the glue machine thoroughly at the end 
of each shift since the glue becomes very hard and abrasive 
upon drying. Items such as glue rolls, scrapers, and glue- 
pump parts have a limited life owing to the abrasiveness of 
the glue. Some investigation has been made into the possi- 
bility of coating such parts with a material such as Teflon, 
and. also into the possibility of modifying the machine to 
eliminate as many moving parts as possible 


CONCLUSION 


It is believed that the new continuous wax-molding system, 
although still in the process of development, constitutes a 
substantial advance over the old plate-and-frame batch-molding 
process. The new machine has a capacity of 1785 lb of wax 
per manhour compared to 466 lb per manhour with the old 
process, and the following additional advantages have been 
obtained: (1) Decreased cost of molding wax; (2) increase 
in wax-molding capacity; (3) improved appearance and clean- 
liness of wax cakes; (4) more uniform cake weights. 
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in Relation to 


Position of the TECHNICAL PRESS 


INDUSTRY 


By J. FOSTER PETREE 


EDITOR, “ENGINEERING,” 


F THE many memorial lectures which are delivered peri- 
odically to the members of professional engineering 
societies, very few are associated with the names of the 

Secretaries to whom, in the aggregate, those members owe so 
much. The commemorative significance of this tribute to 
Calvin Winsor Rice will increase year by year as the proportion 
of the members of the Society who were personally acquainted 
with him inevitably diminishes. For this reason I count my- 
self highly honored to be selected as one of those privileged to 
recall him to members of this Society 

It was not my good fortune ever to meet Dr. Rice, though he 
was in England on a number of occasions; but his name was 
familiar enough to me, for, during the period that I served on 
the Council of The Institution of Mechanical Engineers—the 
last four years, as they proved, of his energetic and fruitful 
life—it was remarkable how often his name came up in the 
course of our meetings. Rice was, indeed, an international 
figure, in his activities and his interests; for example, it was he 
who instigated the placing of the memorial window to Lord 
Kelvin in Westminster Abbey 

In his address at this meeting of the Society the President 
said that an engineer must be half practical, half dreamer. Rice 
certainly conformed to that specification. His feet were firmly 
on the ground, but he had the vision to see that only by close 
co-operation among the socicties, of all nations, which exist to 
promote the advancement of engineering, could engineering 
attain to the dignity of a science and develop that true charac- 
teristic of a science, that it “‘knows no frontiers."’ So far was 
he successful that his tragically sudden death, on October 2, 
1934, probably induced a more widespread sense of personal 
loss than that of any previous secretary of an engineering so- 
ciety 

The fine tribute that was paid to him by Dr. Karl T. Compton, 
President of the Massachusetts Institute of Technology, 
when, in 1931, Rice was made an honorary member of this 
Society, and which was quoted in his obituary notice in 
MEcHANICAL ENGINEERING Only three years later, cited four 
principles that ‘were basic to Dr. Rice’s philosophy of Society 
organization and operation,’’ namely, unselfish co-operation 
with related socicties, active planning for the future, ‘giving 
the most effective service to the members of the profession,’* and 
‘leading the profession in rendering the most valuable possible 
service to society.’ There is a good deal in common between 
the functions and the daily problems of an institution secretary 
and those of the editor of a technical journal, and the third and 
fourth of the principles I have quoted, if to ‘‘profession"’ b« 
added ‘‘and industry,’’ indicate that parallelism sufficiently 
closely, perhaps, to justify me in offering on this occasion, a 
few reflections on the position of the technical Press in relation 
to industry 
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WHAT IS THE TECHNICAL PRESS? 


There is a legend that a new periodical once appeared in 
which the initial leading article announced, with refreshing 
candor, that ‘‘This journal has been established to mect a 
long-felt want, namely, a comfortable competence for the pro 
prietor.’" Almost certainly, it was not a technical journal 
they deal with practical men and do not need to labor the ob- 
vious; but it is sometimes a little dificult to convince the 
readership of a technical journal, especially one with a circula 
tion that is largely industrial or commercial, that financial con 
siderations may not be the sole motive governing its contents, 
its expressed opinions, or, on occasion, its omissions. This 
should be evident enough from the elementary fact that, while 
it is possible to run a paper that has readers but no advertisers, 
it would be quite impracticable to maintain one that had ad 
vertisers but no readers 

This is fundamental, but it is not always appreciated; though 
it must be admitted that, in the case of technical periodicals 
more than most, the problem of ascertaining and evaluating the 
relative positions of the reader, the advertiser, and the scientific, 
professional, and industrial publics which are their background 
is one of considerable complication, made still more complex by 
the economic trends of recent years 

There can be few publishers or editors of long-established 
technical journals who, turning over the pages of their earlier 
volumes, have not envied the relative simplicity of technical 
publishing as their predecessors knew it, even a mere half cen 
tury ago. Those halcyon days have gone, never to return, but 
it is permissible to wonder whether the changing circumstances 
are really understood as widely as they might be; and indeed, 
whether the functions that the technical Press can and should 
exercise are properly appreciated by those who ought to benefit 
most by them 

In the first place, however, how is one to define the ‘techni 
cal’’ Press as distinct from the scientific and the frankly ‘‘trade’’? 
Comparison with the world of newspaper and magazine publish 
ing is of little help, for that is a different field altogether; it is 
possible, perhaps, for a newspaper man to learn to pull his 
weight on a trade paper, especially one dealing with consumer 
goods, but he would be hopelessly at sea if he joined the edi 
torial staff of a scientific or technical publication. The pure 
scientist or mathematician would also find himself at a loss, 
though to a less extent, in the field of the technical journalist, 
who must have a firsthand acquaintance with industrial af- 
fairs as well as with technology 

My own definition of a technical journal is one that main 
tains an editorial staff of men whose training has been primarily 
technical and who are competent to discuss with their readers 
and contributors, on reasonably equal terms, the technicalities 
of the field with which the journal purports to deal; and 
this is important—that it should be in a position to take an 
independent line on matters of technical controversy, without 
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regard to purely commercial influences. This last is often a 
hard condition to meet, but a reputation of that sort is an asset 
not to be relinquished lightly 

The definition or yardstick that I have given has no official 
backing from any publishers’ association or other authority; 
it is a purely personal attempt to lay down a line of general de 
marcation. I am well aware that it is less precise than might 
be desired; but precision in this matter is peculiarly difficult of 
attainment, because many periodicals do not fall definitely into 
one category or another, and there are even some which appear 
to fluctuate in their allegiance at different periods. Many en 
gineers, however, seem to have such a vague notion of what 
they mean when they refer to the technical or trade Press 
that the broad division I have suggested may serve to clarify 
their ideas 


FUNCTIONS OF THE TECHNICAL PRESS 


In considering the present and future position of the techni 
cal Press in relation to industry, it is desirable first to consider 
what functions a technical journal should discharge. Those 
functions may be classified under a number of main heads, which 
vary in their order of importance in different cases and circum 
stances. They are those of (4) presenting current news of tech 
nical progress; (4) reporting events of technical interest; (« 
sifting (and often discovering and translating) reports of such 
progress in forcign publications; (d@) reviewing technical 
books; (¢) providing informed comment, and the opportunity 
for readers to comment also, and thus helping to mold techni 
cal opinion; and (f) providing advice and special information 
The manner in which these functions 


when this is asked for 
are discharged naturally varies between one function and an- 
other, according to the facilities available; and between one 
publication and another, according to the order of precedence 


in which, in the judgment of those who conduct the journal, 
the several functions should be placed. Moreover, the chang- 
ing pattern of the engineering profession and industry, in the 
course of years, may lead to a gradual shifting of the emphasis 
For example, the journals of 50 years ago printed countless 
letters and queries from readers, to which no editor of the pres 
ent day could afford to devote a corresponding amount of 
space; yet he might feel justified in filling that space with ex 
pensively produced illustrations, even though their presence 
might not be essential to the accompanying text, because that is 
what the reader of today expects and (often illogically) desires 


A SOURCE OF EDUCATION TO THE ENGINEER 


Broadly speaking, therefore, it may be said that the main 
function of the technical Press is educative-—that of making 
available to the engineer, as widely as possible and with duc 
discrimination, the experience of others in his own and related 
fields, the related ficlds being particularly important at the 
present time, when developments in one direction, such as 
metallurgy or clectronics, may be the key to advances in 
Engineers, after all, learn their art and science 
their own, that of their prede- 
Of the utility to a 


many others 
almost entirely by experience 
cessors, and that of their contem porarics 
man of his own experience I need not speak 
of his predecessors is largely, though not wholly, available to 


The experience 


him in the appropriate textbooks; but the textbooks cannot 
begin to present to him, on any comprehensive scale, the most 
recent experience and the hopes, ideas, ideals, deductions, and 
sometimes fanciful notions of his contemporaries, which may 
have such a valuable formative effect on the development of his 
own thoughts and ambitions. For information of that kind, 
he must rely on the periodical literature of his subject, com- 
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prising the published transactions of societies such as this, the 
reports of organized research, and the technical Press. To many 
men, working in places far removed from libraries and institu- 
tions, the technical Press is their accepted guide to the other 
two 

In the nature of things, textbooks are always out of date to 
some extent, if only that of the time needed to prepare and pro- 
duce them, and the absolute impossibility of revising them 
quickly enough to keep pace with the growth of knowledge 
Books which deal with basic principles can be relied upon to 
retain some permanent value, but their presentation may be 
obsolescent even if their fundamental matter is not. In any 
case, however, books of this kind, while essential to the stu 
dent, are not so much used by the engineer in his later and really 
productive years; what he needs are the results of actual prac- 
tice, and for that he must go to the periodical literature 
which, indeed, is one of the main sources from which new text- 
books are compiled, as may be seen from the long lists of ref- 
erences usually to be found in them. Parenthetically, it may 
be remarked that a spell on the editorial staff of a technical 
journal, to be spent in extracting and condensing the essentials 
of these learned dissertations, might be of considerable benefit 
to those who contemplate adding to their number 


REACHING INDUSTRY THROUGH THE INDIVIDUAL 


My subject, | am aware, is the position of the technical Press 
in relation to industry, whereas hitherto I have discussed rather 
its value to the individual; but an industry consists of individ- 
uals and what it thinks and does as a whole is, after all, 
merely an integration (or, perhaps, a reflection) of the thoughts 
and acts of a comparatively small number of its component per- 
sonnel. In what follows I would address myself rather more 
directly to the individual reader, and ask him what is his at- 
titude toward the technical Press; whether he is getting out of 
it all that he requires, and that it has to offer; and whether he 
is not rather inclined to take it for granted, as one does a daily 
newspaper, without stopping to consider that it needs his in- 
terest and co-operation—and that not solely in the renting of 
advertising space. The principle of the conservation of energy 
has its analogues in many other directions, and what a man gets 
out of the technical Press must depend to a very great extent on 
what he, as representing the engineering and associated indus 
tries, puts into it 

The reader will need no instruction from me, as a practical 
and all engineers are that—on the difference be 
“value”’ and “‘price."’ Price may be fixed, usually by 
value may fluctuate widely and depends mainly 
Price can be standardized and regulated, but 


economist 
tween 
the seller; 
on the buyer 
value is a matter of personal opinion and sometimes individ 
ual whim, depending upon such intangibles as interpretation 
present or future utility, and even sheer sentiment. What I 
want to emphasize is that value depends much more upon the 
valuer than upon the thing that is valued; and the value of the 
technical Press to engineers is a function of the use that they 
make of it, the knowledge that they bring to their reading, and 
their capacity to appreciate the variety and quality of the vast 
stores of technical information and critical comment that are 
contained in its pages. It may scem, at times, to be in competi 
tion with the publications of the learned societies, but in fact 
that is not so; it is complementary to them, and a careful study 
of both is necessary if a true picture is to be obtained of the 
complex intermingling of science and practice that is the en 
gineering industry of today 

If engineers, and industrialists, set themselves to consider 
what they really want from the technical Press, I am confident 
that cach and every one will arrive at the same conclusion 
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He wants facts; and if he is candid with himself, he will admit 
that it matters very little whether they are presented in plain 
black and white or with all the splashes of color and the artful 
typography that tends today to overflow from the advertising 
pages into the editorial text. Perhaps I am old-fashioned in 
this and some other respects; but I cannot help observing that 
the professional societies, which expect their publications to 
be taken seriously, and read conscientiously, do not employ 
these costly eye-catching devices, or accept the advertising 
man’s favorite argument that the top-ranking executive has 
no time to read columns of type, but must be enabled to grasp 
the whole story in a flash by merely flipping over the pages and 
glancing at the headings and the illustrations. My counter 
argument is that the top-ranking executive probably doesn't 
read the advertisements cither; but, if he knows his job, he will 
have people on his pay roll who read the whole issue from cover 
to cover, knowledgeably and critically. It is to these men 
that he will turn when he wants a specific answer to some tech 
nical question, and it is to them that the editorial matter should 
be primarily addressed 

These are the people who seck out the facts, to present them 
in the proper quarter at the right time. But an editor cannot 
invent facts; he can only examine, appraise, compare, arrange 
and, as may seem desirable, emphasize them. (Chambers’ 
Twentieth Century Dictionary puts the editorial function rather 
differently, defining the verb “‘to edit’ as “‘to compile, garble 
or cook up materials into literary shape’’; but that ts just a 
question of the point of view It is obviously desirable, 
therefore, that the editor should be able to meet directly the 
executive heads of the firms and organizations in his particular 
field, whenever he has occasion todo so. Asa general rule, he 
can and does; but that is not enough. It is eminently desirable 
also that those executives, technical and administrative alike, 
should appreciate what he requires and, busy men though they 
are, should be prepared to de vote some personal attention to 
ensuring that he gets the facts that he is secking 
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With the growth of big scientific and industrial organiza 
tions, and the wide spread of their activities, that is becoming 
steadily more difficult to ensure Hence has dev cloped the mod 
ern tendency to lump together all Press matters, editorial as 
well as advertising, under the general heading of ‘‘publicity”’ 
and to hand them over to a middleman, cither a member of the 
firm's staff or an outside advertising agent. In the former 
case, this may work smoothly enough, especially if the staff 
man is technically trained, is of sufficient standing within the 
firm to have ready access to everyone who matters, and has the 
requisite knowledge of technical journalism to realize what ts 
wanted and that what may serve for one journal may not suit 
another Where those conditions are not satisfied, however, he 
may, with the best intentions in the world, become a barrier to 
effective liaison; or, worse still, come to regard himself, and to 
be regarded by his superiors, as having been put there as a bar 
rier, to protect them against the importunities of too-pertina 
cious Press men. Too often, also, the outside man, whose in 
terests probably lie mainly in the buying and filling of advertis 
ing space, is liable either to become a mere “post office,”’ re- 
laying queries to his client and transmitting their replies, or 
else to concentrate on obtaining the maximum number of 
*‘mentions,’’ without much regard to their technical worth 
There are notable exceptions, to whom I gladly pay tribute, 
and they flourish deservedly; but, in almost every instance, 
they are men who have had a technical training in the first 


plac e 
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I am confident, therefore, that | am expressing the views of 


technical editors, in general, in suggesting that the heads of 
engineering firms, and of scientific and research organizations, 
would do well to consider the advisability of separating purely 
advertising activities from the direct distribution of technical 
information, of devoting some part of their time to personal 
collaboration with the editorial departments of the particular 
journals interested in their work and products, and of assisting 
the editors of those publications to make them sources of per 
manent reference value that the readers—I mean the serious 


readers —will want to file. 


INDUSTRY SUPPORT NLEDED 


The textbooks and the transactions of the learned socicties 
cannot possibly record all the developments that are taking 
place today; and, in any case, they are often "preaching to the 
Moreover, modern economic conditions make it 
especially the younger 


converted.”’ 
increasingly difficult for ordinary men 
men, from whose ranks must be drawn the executives of tomor 
to acquire and retain all the published books and papers 
Hitherto, 


row 
relating to their particular branches of engineering 
the technical Press has gone far to meet that disability, to fill 
gaps in the records of technical achievement, and, not seldom, 
to promote further advances; but it can only continue to do so if 
its functions are properly appreciated at all levels and are ac 
corded the necessary that support——“‘not 
grudgingly or of necessity,’’ but with the real confidence and 


support. Given 
even enthusiasm of those who direct both the administrative 
and the technical sides of industry—it can be of even greater 
value to both designer and producer in the future than it has 
been in the past 

Far be it from me to belittle the advertising aspects 
and other costs are at such a level today that no technical jour 
nal could be produced without the financial aid that the ad- 


printing 


vertising pages represent, unless at such a price that few men 
could afford to pay; but I repeat, and do most emphatically 
maintain, that the prime function of the technical Press must 
be educational in the truest and widest sense of that sometimes 
misapplied word. If that aim is kept constantly in view, by 
the readers, the contributors, and the advertisers, as well as by 
those who conduct the journals, the other desired benefits will 
follow, to profession and industry alike, If it isnot, I can only 
feel that, in the long run, the industry will be the loser 
With such aid, the English speaking peoples in particular have 
built up a fund of practical knowledge that is an immense 
asset. Whether its potentialities are realized or not depends 


entirely on the user 
CONCLUSION 


I am grateful for this opportunity to express these few per- 
sonal views ona subject which has been the constant companion 
of my thoughts for a considerable number of years. I have 
only skimmed the surface of it, but perhaps I have said cnough 
to set some few of my readers wondering whether, after all, 
there is not something more in this technical Press business, of 
direct concern to themselves, than they had previously recog 
nized 
the initial impulse; I constitute the relay 
individually, to provide such degrees of amplification as may 
He may be assured, 


To change the metaphor, the Council of the Socicty gave 
It is for cach reader, 


suit his personal needs and purposes 
however, that in anything chat will make for progress in en 
gineering the technical Press will continue to stand as a good 


friend of industry. 


Why PRESTRESSED CONCRETE 
in the REFINERY 


By J. S. BELL ann D. R. DEVEAUX 


ESSO STANDARD OIL COMPANY, 


AINTENANCE costs in most refineries could be 
slashed materially by the use of concrete construction 
However, small use has been made of concrete because 

of one inherent disadvantage— it cracks under negligible tensile 

stresscs 

This deficiency has been overcome partially through use of 
steel reinforcing rods embedded in the concrete. While most 
industries have been satisfied with this type of concrete, those 
which deal in the storage and movement of liquids have nor, 
simply because the concrete will still crack. These are small 
cracks in most cases, but unfortunately not small enough to 
prevent loss of valuable hydrocarbons 

Prestressing concrete is a simple means of eliminating this 
drawback of concrete in construction. It is the intent of this 
paper to underline the basic principles of prestressed concrete 
and to show the advantages and importance of this material to 


the petroleum industry 


BASIC PRINCIPLES 


The main concept of prestressing consists of precompressing 
the concrete to such an extent that, under given design condi 
tions, no tensile stress will be developed. The idea itself is 
much older than concrete—perhaps dating back to the human 
who first reinforced a wooden wheel with a steel hoop 

Normal Reinforced Concrete. To visualize the effect of pre 
stressing, let us first examine a simple reinforced-concrete beam 
There are two noteworthy facts to be considered in Fig. 1 
Upon examining the stress diagram, note that all the concrete 
on the tension side of the neutral axis is useless from a design 
standpoint. It serves only to transmit the tensile stresses to 
the reinforcing steel, and, of course, it joins the steel and the 
compressed concrete. In prestressed concrete, as we shall see, 
all the concrete is stressed and considerable concrete is saved 
The second point follows directly from the first. There cannot 
be stress without deformation so that in order to transmit ten 
sion to the steel, the concrete is deformed—and cracks. In 
conventional concrete design the steel is not permitted to take 
its full stress capacity because the concrete would crack ex 
cessively. Prestressed design, by eliminating this problem, re 
duces the amount of steel required 

Prestressed Concrete. In most concrete construction, tension 
cracks are not troublesome, but, as mentioned earlier, petroleum 
tankage and lines cannot tolerate even the smallest crack 
Fig. 2 shows how a prestressed concrete beam will perform 
under a similar load. By initially compressing the beam longi- 
tudinally, enough compressive stress has been introduced so 
that, up to the design load, no part of the beam is in tension 
Under these conditions no cracks can be formed. Note, too, 
that the cross section of the beam has been reduced because 
there is no material needed in excess of that actually carrying 
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load. In addition, the longitudinal prestress reduces diagonal 
tension stresses, which allows a smaller section. 

Design Savings. The effect of these design savings can be 
seen in Table 1, which compares concrete and steel require 
ments for tanks designed by the Preload Company, Incorporated, 
with conventional concrete tanks. In most cases it can be as 
sumed that one half of the concrete and two thirds of the steel 
required for a reinforced-concrete tank and up to 85 per cent of 
the steel required for a steel tank can be saved through pre 
stressing 

DEVELOPMENT 


In early stages of development, prestressing faced a serious 


obstacle. Designers noticed that the concrete in certain struc 
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CONVENTIONAL VERSUS 


TABLE 1 QUANTITY COMPARISON 





PRELOAD 
___ HUNTS POWT SEWAGE TREATMENT PLANT, BRONX, NEW YORK @ TANKS 
tia lum CONVENTIONAL DESIGN | PRELOAD DESIGN | Saving [= sev 
| 
CONCRETE | C.Y. | 17,840 1,060 | 6,780 | 38% 
+ + + + } 
STEEL | TON 1,642 474 1,168 | 72% 
et —— = —' ee ed 
NORTH EAST TREATMENT WORKS, PHILADELPHIA, PENNSYLVANIA @ TANKS 
rem lat J CONVENTIONAL DESIGN | PRELOAD DESIGN J SAVING |= sav 
CONCRETE C.Y.| 18,800 12,060 6,720 | 36% 
. +$—_—+ } } + 
STEEL TON) 2,300 910 1,390 60% 


———E — 
HYPERION SEWAGE TREATMENT WORKS, LOS ANGELES, CALIFORNIA 16 TANKS 





rem [unt | CONVENTIONAL DESIGN | PRELOAD DESIGN Saving | & Sav 
| | 
CONCRETE! C. Y. | 24,550 12,8690 | 660 46% 
4 4 + + + 
| 
STEEL | TON) 2,510 56! ; 1949 76% 
pom Se ————— 
OWLS WEAD SEWAGE TREATMENT PLANT, BROOKLYN, NEW YORK 6 TANKS 
rem | wr ] CONVENTIONAL DESIGN PRELOAD DESIGN | Saving | Sav 
CONCRETE! C. ¥. 8824 4,741 | 40863 46% 
STEEL TON $04 275 629 | 70% 


tures appeared to lose most of its prestress. This was most 
apparent in newly built tanks which, when first emptied of 
their contents, began to crack. These developments finally 
were isolated to the following factors: Creep in the tensioning 
steel and shrinkage and plastic flow in the concrete. The 
Massachusetts Institute of Technology in this country and 
other groups in France, England, Switzerland, and Belgium 
conducted studies during the 1940's to determine the magnitude 
and characteristics of these factors 

Ir was determined that the stress loss, regardless of initial 
stress, could amount to as much as 40,000 psi. Since early 
pre-stressing operations made use of intermediate-grade steel, 
stressed by turnbuckles to 18,000 psi, it is easy to see why re 
sults were not favorable. Higher-grade steel, which could be 
stressed safely to 50,000 psi, was developed subsequently but 
the problem remained mostly unsolved 

Recently, methods have been evolved for using both high 
strength steel wire and steel rods at stresses of up to 150,000 psi 
At this design stress nearly 75 per cent of the capacity of the 
steel can be used to resist external moments 

Inasmuch as the refiner can most readily utilize prestressed 
concrete for tankage, construction methods will now be dis- 


cussed 
CONSTRUCTION METHODS 


It is unfortunate that most prestressed tanks in refinery serv 
ice today were constructed of the lower-grade steels just men 
tioned and stressed by turnbuckles. In many cases these tanks 
have given little better service than conventional concrete 
tanks owing to the loss of compression in the concrete. Pre- 
stressed tanks built by the latest methods have largely elimi 
nated these difficulties 


Fig. 3 shows a typical design for relatively un 

stable soil conditions. Foundations may be either piling or of 
the ringwalltype,asshown. While it is normally not economi 

cal to build the foundation wall more than 25 ft deep, the use 
of piles requires a more expensive floor. The average floor it 

self consists of a thin flexible slab enclosed by a ring under the 
tank shell. The use of this thin floor is possible only if the 
subgrade is a clay or sandy soil. The floors are usually 2 in. of 
pneumatic mortar with 0.5 per cent reinforcing steel each way 

The joint between shell and floor is a fixed type for small tanks 
and a sliding type for larger ones in order to reduce moments in 
the shell 


Shell 


Foundation 


The shell constructed with normal wood 


may be 
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forms. However, if the tank is to be in variable stock or light 
hydrocarbon service, it may be advantageous to use a steel in- 
clave lining as the inner form. This leaves a surface which can 
be cleaned casily and prevents percolation of light stocks 
through the concrete 

To overcome bursting stresses in the wall caused by restraint 
at the base, vertical prestressing is applied to the cured shell 
This is done by wires placed in a prepared key, as shown in Fig 
4. Details of the hydraulic jack used are shown in Fig. 5 
After the wires are stressed, the keys are filled with mortar and 
the shell is ready for horizontal prestressing 

Winding Operation. Horizontal prestress is applied by wind 
ing a wire around the cured concrete shell. For wire winding 
the Preload Corporation has designed a self-propelled machine 
known as the merry-go-round. This machine, shown in 
Fig. 6, imparts stress to the wire before the wire touches the 
concrete, thus eliminating losses caused by friction. The wire 
is stressed by being passed through a dic. Support for the 
merry-go round is provided by wheels which travel on the 
tank rim. Wire can be placed at speeds up to 7 mph and an 
average 1,000,000-gal tank can be wound in 2 days. At some 
points adjacent rings of wire are clamped together to prevent 
complete loss of the winding in the event that the wire snaps 
while being placed. Splices are made by the patented device 
shown in Fig. 7. When the winding operation is finished, the 
steel is protected from corrosion and injury by a guniting-type 
operation 

Dome. The dome is poured before the merry-go-round 
applies horizontal! prestressing to the shell. Forms for the 
dome are shown in Fig. 8. They consist of a standard wooden 
rib construction supported by columns. To the left of the il 
lustration can be seen wood sheeting which is nailed to the rib 
These domes are completely unsupported except 
at the ring. They consist of pneumatic mortar or concrete 
reinforced with wire mesh. The thickness of the dome can 
vary from 2to6 in. After the dome has been placed and cured 
the merry-go-round applies the horizontal prestressing to the 


construction 


FIG. 8 


shell and several rings of wire are wound around the perimeter 
of the dome. This causes the dome to be compressed and, as 
evidence of the efficiency of the operation, the dome can be seen 
actually to rise several inches above its formwork 

These domes can be designed to withstand heavy concentrated 
loads at their center or to take a uniform load of fill above 
them. There have been instances of nominally designed domes 
taking the load of a truck accidentally driven across the sur 


tace 


The problem of suitable linings for prestressed 
tanks is twofold; i.¢., contamination of the lighter stocks, and 


Linings. 


possible deterioration of the concrete itself. Aviation gasoline 


in particular presents the greatest problem since it contains 


DOMI 


} 


“s i 
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toluene, zylene, and benzene which will react with free alkali 
in the concrete 

The United States Navy in its specifications for prestressed 
tanks prepared the following list of linings which it has found 
satisfactory for the various services: (@) Fuel-oil service, four 
coats sodium silicate applied by mops, hairbrooms, or spray; 
b) diesel-oil service, an inert resin-base enamel applied over a 
prime coat and covered with a double seal, all applied by spray; 
c) aviation-gasoline service, an organic polysulphide applied 
by spray or in prefabricated sheets. At the present time, the 
Preload Company recommends the inclave steel lining men- 
tioned earlier. This can be constructed at a relatively low cost 
and prevents deterioration of the product and also eliminates 

















DecemBER, 1953 


percolation through the concrete. Other linings developed to 
date include various types of vinyl linings which, while they 
serve the purpose, are generally too expensive to be justified. 

While the linings mentioned, particularly the inclave steel 
lining, are apparently satisfactory for the storage of light 
stocks, it appears that more development will be necessary to 
permit economical storage of these stocks and casy transter 
from light to heavy-stock service. As the interest in concrete 
tankage grows, it is to be expected that progress will quicken 
in the field of linings. 


USE TO THE REFINER 


In the past 25 years, there have been approximately 700 pre 
stressed-concrete tanks constructed, with a total capacity of 
more than 11,000,000 bbl. These tanks have been used to store 
many different liquids including crude, gasoline, water, various 
chemicals, acids, sewage, and pulp. These tanks in most in 
have performed satisfactorily under many varied 
conditions. Now let us examine in some detail the advan- 
tages and disadvantages of prestressed construction 


stances 


Material Saving. During recent years it has been brought 
home forcibly to the petroleum industry, as well as to industry 
in general, that steel in various shapes and forms is not always 
in ready supply. Delays in obtaining stcel for tankage often 
have been a matter of months or even years and, therefore, the 
substitution of prestressed-concrete tanks could be of utmost 
As mentioned earlier, a prestressed tank normally 
'/s of the steel that would be used in a 
similar steel tank. Regardless of the size of the unit involved, 
the saving in steel is quite appreciable. Add to this the fact 
that the special high-strength wire used for both the circum 
ferential and vertical prestressing of tank walls is generally 
available, and we have a balance heavily in favor of the pre 
stressed tank 


importance 
would require only 


Land-Saving Adaptability. Because of the corrosive nature of 
steel tankage and the general fire hazards involved, steel tank 
Furthermore, it is 

Pre 
Being 


age must be spaced at certain intervals. 
difficult to use steel tankage in underground installations 
stressed tankage does not follow in this same pattern 
relatively free from corrosion, the prestressed tanks may be 
placed at any level suitable for refinery operation. In fact, it is 
possible to place tanks one upon another to utilize to the fullest 
extent the land area available for tankage. To date, approxi- 
mately 50 prestressed-concrete tanks have been constructed 
for underground storage of crude or gasoline. The performanc« 
of these tanks has been generally satisfactory 

In regard to above-ground land-saving uses, this feature is 
closely allied with the general fire-resistant qualities of pre 
stressed-concrete tanks and will be discussed at greater length 
in the section devoted to the fireproof features of prestressed 
tanks. However, it should be emphasized that, in refineries 
where there is a shortage of available storage arcas, the use of 
prestressed-concrete tanks could conceivably more than double 
the available capacity for oil movement and storage 

Shock-Resistant Qualities. Approximately 50 prestressed-con 
crete tanks have been constructed in what is normally con 
sidered the North American earthquake areca. Naturally, 
these tanks would not be expected to withstand a direct fissure 
very near or beneath them. However, through adequate design 
which considers the possibilities of earth tremors, prestressed 
tanks can be adequately constructed for general use. In ad 
dition, these tanks are considerably safer to adjacent tankage 
in the event of a fire and subsequent explosion. All of this per- 
haps is emphasized more by the fact that the military are press, 
ently considering the construction of a large prestressed tank to 
This tank normally would be expected to with 


test mines 


973 


stand the shock delivered by the underwater or surface explo 


sions resulting from tests of the mines. Such a tank can be 
designed easily. 

Fire-Resistant Qualities. Stecl tankage, depending upon the 
type of hydrocarbon storage involved, requires certain spacing 
of units together with adequate fire-wall protection. For com 
parable prestressed-concrete tankage, it is believed that similar 
firewall protection would be necessary, primarily to handle 
spillage and accompanying fire from interconnecting pipelines 
However, in regard to spacing of units, it is felt that because of 
the inherent fireproof characteristics of concrete, adjacent tanks 
might be placed much closer, depending more upon mainte 
nance requirements than upon fire-protection requirements. The 
prestressed tank, being an integral unit, logically should be con 
sidered as having little effect upon adjacent units. An internal 
tank fire certainly would not cause sudden and disastrous failure 
to the wall structure, such as would be expected in steel tanks 
Truc, the wall structure might crack under the intense heat, 
particularly if water or foam or other fire-fighting liquids were 
played upon the exterior wall of the tank itself. However, 
these cracks probably would be of the hairline variety and 
while the tank itself conceivably might be ruined, there should 
be no danger to adjacent units. 

From a maintenance standpoint, let us 
takea practicalexample. Assume two tanks, one of prestressed 
concrete and one of nominal Further that 
these tanks of 151,000 bbl capacity are to be located at the Bay 

way Refinery of the Esso Standard Oil Company, in the center 
of a critical labor market, low-load-bearing soils, high water 
table, and flat terrain. In the case of the stecl tank, we will 
consider the life span to be approximately 30 years, and that for 
the concrete tank, to be approximately 60 years. (Many users 
consider a 60-year life span for a prestressed tank to be on the 
conservative side Based upon available figures of cost for 
comparable tankage in the Bayway arca, it is estimated that the 
steel tank will cost approximately 90 cents per bbl or $136,000 

This will include the foundations and the complete tank struc 

ture. For the concrete tank the first cost will be approximately 
$1.20 per bbl or a total of $181,000 

Now applying an interest rate of 4 per cent, let us compare 
annual costs of the tanks, assuming a salvage value on the steel 
tank of $5000 


Mazntenance Factors 


steel assume 


On this basis the annual cost for the steel tank 
will roughly equal $7760. For the concrete tank, comparable 
costs will approximate $8000 per year. Now consider the 
annua! maintenance factors that are involved in each case 
For example, at one refinery annual maintenance costs, in 
cluding roof and shell repairs, painting and the like, have been 
equal to approximately $1500 per tank per year. This is based 
on 275 petroleum tanks with average capacity of 53,000 bbl 
For tanks of 151,000 bbl capacity, an average maintenance fig- 
ure of $2500 would be reasonable. Including maintenance, the 
total annual cost of the steel tank would therefore be $10,260 

Now let us examine the maintenance features involved in the 
concrete tank. There would be no corrosion problems and no 
painting problems and, assuming adequate design and con 
struction, no repairs for cracks 

Including all possible incidentals, perhaps $100 per year 
would be spent for various small maintenance items. How 
ever, a conservative estimate of the hydrocarbon storage losses 
encountered as a result of disrepair of steel tankage would more 
than offser this maintenance charge (see ‘‘Conservation Fac 
tors’’). Summarizing, we find that our final comparison of an 
nual costs indicates that the concrete tank presents a figure of 
$8000 as against the stcel tank cost of $10,260. This represents 
approximately a_20 per cent saving in favor of the concrete 
tank 
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In the foregoing example we selected an area where the first 
cost of steel is well below prestressed-concrete tankage. If we 
had selected the Gulf area for our comparison, the unit price 
per barrel for the prestressed-concrete tank would have dropped 
to approximately 90 cents. Undoubtedly the price of the steel 
tank would have dropped somewhat below its Bayway figure of 
90 cents per bbl, but the drop would have been much less pro- 
nounced, The large drop in cost of the prestressed-concrete 
tank is due primarily to the lower field-labor costs in the South. 
An estimate for the Gulf area indicates that the annual cost of 
capital investment for the steel tank would drop to about $8900 
whereas the comparable cost for the concrete tank would drop 
to a low of $6000. This represents a saving of 30 per cent each 
year 

Conservation Factors. Stecl-cone roof tanks today represent a 
source of considerable evaporation loss to the refinery in addi 
tion to contributing to the air-pollution problem. The field of 
evaporation losses from storage tanks was discussed at the 32nd 
Annual Meeting of the American Petroleum Institute and the 
findings of that group present a challenging picture. Using as 
an example the 151,000-bbl steel tank mentioned earlier, let us 
examine expected losses based on API recommended procedures. 

Assume that the tank is 150 ft in diameter, 48 ft high, painted 
normally, and is used to store gasoline of 8lb RVP at an annual 
average liquid temperature of 70 F. The API formula for these 
conditions indicates an annual breathing loss of 4600 bbl. At 
10 cents per gal of gasoline, this amounts to $19,300 worth of 
finished product which each year is lost to the countryside 

The API conference further stated that such losses could be all 
but climinated by the use of tanks capable of withstanding 214 
to 3 psi internal pressure. Although this solution is economi- 
cally unfeasible in steel construction, a prestressed concrete 
tank of this strength can be built at a cost of about $1.40 per 
bb!. Such a tank would climinate 95 per cent of the normal 
breathing losses and, therefore, save $18,300 per year 

Combining this saving with those of decreased maintenance 
and long life, the economic incentive becomes quite attractive 
Again, based on 4 per cent interest rate, the annual cost of using 
the steel tank is approximately $29,500 compared to $9300 for 
that of the prestressed tank. The saving in original cost now 
jumps to about 70 per cent. Few refineries could afford to over- 
look such promising return. 

Use as Sphere Replacement. Steel spheres now represent the 
only solution to the storage problems encountered with light 
high-vapor-pressure hydrocarbons. The great expense in- 
volved in this type of construction is well known to petroleum 
engineers 

While no installation exists, it is quite feasible that a pre- 
stressed-concrete design can be adapted to meet these high pres- 
sures. The design conceivably could take the form of a hori- 
zontal drum with an inverted dome at each end. Preliminary 
indications are that such construction could be accomplished 
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for 5 to7 dollars per barrel. This would bea saving of from 3 to 
5 dollars per barrel over steel-sphere design 

Expanded Size Limitations. There is considerable evidence 
that steel tanks are approaching a size limitation based on pres- 
ent welding methods. While data understandably are difficult 
to procure, it seems certain that steel tanks should not be built 
larger than 250 ft in diameter without new techniques. Con- 
crete tanks, on the contrary, already have been constructed to 
diameters of 320 ft. Since joints similar to steel welds are not 
required, the only restriction would seem to be the practical 
limitation of the winding operation 


THE PRINCIPAL DISADVANTAGES OF PRESTRESSED-CONCRETE TANKS 


Lack of Versatility. Once a concrete tank is constructed, it 
must be considered immovable; it cannot be floated to another 
site and it cannot be dismantled for use at another site. Its 
salvage value is negligible. Therefore, it is conceivable that 
certain tanks, after 15 or 20 years, might suddenly become white 
elephants as a result of a change in operations. However, if 
care is exercised in selecting the use to be made of prestressed 
tankage this problem can be minimized 

Construction Difficulties. The evolution of the prestressed- 
concrete tank has been quite rapid but has been hampered con- 
siderably by the technical skill required. In addition, field- 
construction techniques are highly specialized and, therefore, 
labor problems are critical. This has led to longer erection 
periods than for comparable stecl tankage and thus has in- 
creased capital investment required. Construction of pre 
stressed-concrete tanks in extreme northern latitudes during 
winter months probably will remain a costly venture for some 
time to come. It is probable that as more prestressed tanks 
are constructed and more experience is gained, less time will 
be necessary to erect a prestressed tank. As in every new de- 
velopment, costs tend to decrease as more know-how is gained. 

Repair Difficulties. Under normal conditions a prestressed 
tank should not crack. But, as ““The best laid schemes o' mice 
an’ men gang aftagley,’’ prestressed tanks have been known to 
Depending upon the extent of failure, repairs may be 
difficult to make. Hairline cracks can be reduced or eliminated 
by lining the tank with certain preparations. If the tank has 
very large cracks it may reasonably be considered a total loss 
It should be noted however, that no concrete tank constructed 
with the relatively new wire-winding process has failed 


fail. 


USES OTHER THAN FOR TANKAGE 


Prestressed concrete has a place in the refinery in applications 


other than tankage. The warchouse shown in Fig. 9, con- 

structed with prestressed-concrete beams, illustrates that wide 

storage areas with additional headroom may be made available 

through the use of prestressed-concrete design. This construc- 
(Continued on page 978) 
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PROCESS-CONTROL AND RECORDING INSTRUMENTS FOR BATCH WEIGHING 


Batch Wezghing for Process Control 


By ALFRED H. McKINNEY 


INSTRUMENT ENGINEER, E. I 


EPETITIVE batch-weighing in a continuous process is an 
operation in which a flow of material is interrupted 
periodically to adjust the weight to some predetermined 
value. It differs from continuous weighing in that the con 
tinuous flow of material is separated into discrete quanti 
ties and weighed in static, single loads. As the unit 
quantities become smaller and their handling is accelerated 
through expert manual manipulation or automatic control, 
the effect can approach continuous flow. However, two fea- 
tures of batch weighing can be preserved: 


1 The weight control may be more accurate 
2 The addition of different ingredients may be controlled 
more positively 


Such a repetitive batch-weighing system was installed in 
1947 and now has operated through approximately 35,000 
cycles. It constitutes an installation in which not only the 
design engineers and supplier are pleased with its performance, 
but also where the operating and maintenance personnel are 
completely satisfied 

OPERATION OF EQUIPMENT 


Fig. 1 shows the control panel for the system. From this 
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Du PONT de NEMOURS & COMPANY, INC., WILMINGTON, DEI 


point an assortment of materials can be mixed in different 
proportions, with cach ingredient added in exact amount and at 
the exact time to satisfy process conditions 

As shown in Fig. 2, the equipment consists of five scale tanks 

1, 2, and so on) and suitable control equipment to blend five 

liquids, A, B, C, F, G, and two solids, D, E, in any desired 
proportions. Furthermore, selector switches are available to 
choose each specific component from any of several tanks, de 
pending on the formula desired. Other controls also operate to 
prevent certain of the materials from being added unless the 
agitator is running and the fluid temperature has reached a 
desired minimum. Most of the ingredients are added, weighed, 
and controlled directly in the main weigh tanks land 2. How 
ever, components D, E, and F are weighed and held in separate 
containers 3, 4, and 5, until process conditions are satisfied 

Fig. 3 shows the scale head for tank 1. Each pointer and the 
corresponding flag can be adjusted independently to provide three 
separate weight additions tothe tank. During the first weigh 
ing period, the assembly rotates clockwise as weight is added 
until the first flag intercepts the light beam to the photocell 
Filling of the second ingredient then begins until stopped by 
the second flag, and so on 

After setting his scales, the operator positions his selector 
switches to add the desired quantities of component A, B1, B2, 
B3, C, during the corresponding interval. Then he pushes the 
button 

A typical sequence of operations that might result, depending 
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on his settings, is illustrated in Fig. 4. After the selectors are 
set and the start button pushed, components C, D, E, F, and G 
immediately begin to fill tanks 1, 3, 4, 5, and 2, respectively 
When C is completed, B is added to tank 1, followed by A. D 
discharges as soon as the weighing of A is completed. Signal 
lights indicate when cach stage is active and completed. When 
the temperature reaches the desired control point a signal light 
indicates that tank 1 is ready, but it cannot be discharged until 
tank 2 is also ready and the operator pushes a release button 

Tank 2 is similarly controlled, except that the three ingre 
dients E, F, and G are weighed simultaneously. When the 
weighing of all is completed, E and F are dumped together into 
rank if process conditions are satisfied. The fluid is then 
heated to the control point, another set of lights comes on, and 
both hold tanks are ready to be dumped 

Fig. 3 shows three adjustable weight-control points on the 
front of the scale head for tank 1. These settings might cor 
respond to formula J. There is also a second and completely 
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separate set of weight-control points on the back of the scale 
head which might be set to another formula, K. Correspond- 
ing to these weight set points are three more selector switches 
which can be used to add any desired choice of components, A, 
B, or C, for each of the weight intervals. Thus cither of the 
two desired formulas can be used at any time, depending on 
whether the front or back set of weight-control points is being 
used. The choice is selected by a switch and indicated by an 
appropriate light 

The electrical interlocks can be set so that formula J can 
only be dropped into reactor J, formula K only into K, or vice 
versa; or any alternate arrangement can be provided. On push 
ing the release button the material discharges into the appropri 
ate reactor. The operator immediately can start another 
batch, selecting either formula J or K merely by setting a two- 
position switch and pushing a start button 

Fig. 5 shows the electrical system controlling the operation 
The sequence of operations is controlled by the series inter- 
locking of the relays in progression corresponding to cach step 
of the process. Should power, material, or any other failure 
develop, the sequence starts at the point at which it left off 
About the only change to the equipment as supplied was the 
addition of a relay to start the sequence over at the begin 
ning, at any time, if desired, and to provide manual control of 
the weighing sequence when necessary 
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Start-up was attended with some difficulty. It was necessary 
to learn the electrical system completely and to be able to 
recognize the stage of the weighing operation from the position 
of therelays. Eventually the key to the relay cabinet was given 
to a well-trained instrument mechanic and everyone else from 
plant manager down was instructed to keep out. This solved 


most of the troubles 
MAINTENANCE 


Electrical maintenance consists of cleaning the relay contacts 
and checking the photocells and amplifiers once a month As 
mechanical maintenance, the scales are disassembled annually 
for close inspection of all wearing parts. To insure that there 
will be complete freedom from mechanical troubles for th« 
following 12 months, about one half of the bearings and pivots 
are replaced with new ones, and the remainder are reground and 


returned to service 
RESULTS 


The equipment has been in continual operation for five years 
with excellent results. Repeated checks show no detectable 
change in accuracy or sensitivity. The scales are as accurate as 
the test weights used to check them 

The complete system has operated through approximately 
35,000 cycles 
per cent of the cycles, no irregularity of any sort is experienced 


The operators report that currently, in over 99 


In the remaining less than 1 per cent of the cycles, the difficulty 
can be corrected within § min. In only ten instances out of 
35,000 has irregular operation of the equipment resulted in ma 
terial chat could not be recovered 

With constant head of feed in the weigh hoppers, the over-all 
control accuracy is determined by the constancy of the speed of 
response of the shutoff valves and the dribble that results after 
closing the valves. To compensate for these factors,the weight 
set points are placed as much as | per cent of full scale below 
the actual weight desired and adjusted by trial and error 
The operators record the actual weight signaled on the scale 
which nearly always corresponds to the desired figure 
total amounts of ma 
This has been 


Daily information is collected on the 
terials handled by the weighing control system 
compared to the change in inventory noted from the bulk 
storage records. The difference represents losses in handling, 
volatilization, and discrepancies between several sets of scales, 
and the error in the system in actually controlling the desired 
weight additions. These data are presented in Table 1 

It should not be inferred that the actual control weighing 
errors are necessarily as large as, or even a major portion of 
the loss reported Checks indicate that the weighing contro] 
system is much more accurate than the over-all system. It also 
has been shown that the greatest single source of weight errot 
is in the bulk-storage system 
to make inventory “on-the-fly”’ 


transit. An error on the high side one day appears as a short 


Here it is frequently necessary 


records while material is in 


age on the following day. However, it may be assumed safely 
that the accuracy of the weighing-control system lies within 
the over-all reported loss 

The important figure in Table 1 is not the average daily loss 
of 0.67 per cent, but rather how closely do all the loss figures 
agree with this average. Consistent loss may be inherent and 


not chargeable to the scales. The loss figures in the last 
column of the table agree with the average value within a 
probable error of +0.84 per cent, which is thus the over-all 
measure of constancy and reproducibility from day to day 


Fig. 6 shows graphically a probability curve having th« 


same average and variance as the data in the fifth column of 


Table ] 
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TABLE 1 PERFORMANCE 





Number From Controlled 
of inventory, weighing, Loss, 
Date batches per cent per cent per cent 
5/1/53 32 ir 98 99 1.01 
$2, $3 23 TO 99 49 ji 
53 $3 35 10 99.36 64 
5/4/53 38 1 gg. 12 55 
5/5/53 3! i 99.3 70 
5/6/53 36 1x 99.30 
$/7/53 4 1x 99.02 gs 
$/8/53 4 Lox 99-39 61 
5/9/53 »® 1x 100 84 84 
5/1 $3 31 1 100.69 69 
5/11/53 39 991 y 
§/12/§3 34 1Ox 99 69 31 
5/13/53 34 LO 95 . 56 4.14 
5/14/53 53 1x g8 gi 1 og 
§/ 15/53 33 Lox 101 86 1.86 
5/16/53 3 10 99 85 15 
§/17/53 31 1 98 63 1.37 
5/18/53 2 1x g& . 46 1.§4 
Average 67 
FOR THE FUTURE 04- 
Although the equip 
ment described does mect 
the design expectations 
completely in so far as ox 
speed, accuracy, and 
positive control of the P 
operations, still, in com < 
mon with all the usual 3 
ly 
types of batch-weighing & 
equipment, it leaves some- 
thing to be desired. The 
shutoff point represents 
an unavoidable compro 
mise between speed and Ol- 
accuracy that is achieved 
only with some effort 
ind liable to shift with 
changing fluid pressures % LOSS 
or characteristics SRE per rereeperrserrrr 
oy 1¢] 1 *2 
Fig graphically 
shows the error resulting FIG. 6 PROBABILITY CURVE FITTED 
from both a change in rO DIFFERENCES BETWEEN DAILY 
flow rate (BCE) and for INVENTORY RECORDS MINUS BATCH 
an error in the weight WEIGHING TOTALS 


detecting mechanism 
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Both of these errors usually are almost negligible; 
not they can be made as small as desired by reduc- 
ing the flow rate at least near the cutoff point. However, 
this is achieved only at the expense of time 

In order to save time, which may be money, it would be 
desirable to speed up the control process. To do this there 
might be a throttling control valve that allows the flow rate 
to be proportional to the amount that still needs to be added 
Looking to the future, someday there may be available a sys 
tem that has the characteristics given in Fig. 8 

The weight-signal device to detect the tank contents has 
proportional response rather than on-off control and might be 
a pneumatic transmitter as shown in Fig. 8. It should pro 
vide some output before the weight reaches the desired set 
Through a suitable controller, this signal can operate 


With the con 


point 
a valve to reduce the flow near the end point 
troller suitably adjusted, a large flow can be brought to a 
smooth stop. 
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FIG 7 WEIGHING ERRORS AT CONSTANT FILLING RATE 
The purpose of the rate response is to provide adequate sens 
ing of the actual high-velocity flow to the weigh tank. Thus, 
in changing from water to molasses, rate response would pro- 
vide the proper time lead to the control valve, making it un- 
necessary to readjust the scales for different filling rates. The 
time lags probably would be determined by the system, not 
by the fluid, and thus the controls once set would bring any 


flow rate to a smooth stop at the precise end point 
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FIG. 8 BATCH-WEIGHING SYSTEM WITH VARIABLE FILLING RATE 


CONCLUSIONS 

Continuous processing can be assisted with batch-weighing 
equipment and the weight control incorporated into a system 
including process-control requirements. Considerable flexi- 
bility to choose among several different formulas can be pro- 
vided. 

It is suggested that batch weighing could be improved by 
providing a variable filling rate near the balance point 


Why Prestressed Concrete in the Refinery 


(Continued from page 974) 


tion has the feature that prestressed structural members may be 
constructed at one locality, shipped to the site, and erected in 
place. 

Another use is in salt-water circuits and other pipe lines 
Prestressed-concrete pipe would offer freedom from corrosion 
and tuberculation. In addition, longitudinal prestressing ma- 
terially increases laying lengths of large-diameter concrete 
pipe, reducing construction costs. For example, 2 miles of 84- 
in-diam prestressed pipe in 18-ft sections are already in place. 

As a general rule, prestressed concrete should be considered 
for services which demand special strength features, fire pro- 
tection, or freedom from corrosion. These would include 
cradles, platforms, utility supports, piling, storage bins, and 
supports for offshore-drilling operations 


SUMMARY 


Prestressed concrete definitely has its place in che petroleum 
industry—be it in oil movement and storage, or in the general 
structural field. In the particular case of tankage, all available 
evidence indicates that when contemplating new or replacement 
facilities, the refiner should consider prestressed concrete seri 
ously. Depending on location, maintenance costs and evapora 
tion losses from steel tanks, plus other factors, the engineer will 
find that the advantages of prestressed concrete at least match 
those of steel and in most cases outweigh them considerably 

It now remains for the refiner to seize upon the opportunity 
presented by the development of prestressed concrete and make 
full use of all that it offers to the petroleum industry 
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SAVE LIVES aud DOLLARS 


PRESIDENT OF THI 
NE of our Society's greatest contributions to public wel 
fare, to our national defense, and to the nation’s in 
dustry, is the ASME Program of Codes and Standards 
This important bulwark of our economic and industrial life 
is far too little known and understood and appreciated, except 
by those who carry it on. In over ninety different fields, the 
ASME is creating and maintaining, through periodic review, 
codes and standards for the guidance of industry which have 
saved this nation, and indeed the world at large, countless 
millions of dollars and who knows how many lives. It is an 
outstanding example of co-operative effort. Some 3000 of the 
country’s best engineering talent are contributing their time 
and effcrt continuously and voluntarily to more than 350 sepa- 
rate projects incident to it 
The Society's dollar contribution in terms of the difference 
between income from sales of codes and standards, and the total 
expense for staff, printing, and distribution, is something over 
$30,000 per annum, a trivial sum when measured against the 
returns on the investment to our nation and its citizens. It 
would be impossible, however, to evaluate in dollars the sum 
total of counsel, knowledge, and brain power which is con 
tributed to this effort by representatives of industry, members 
and non-members alike, or by the literally hundreds of trade 
associations and sister societies which are vitally concerned 
with the standards developed by ASME. Suffice it to say that 
the widespread, unconditional, and voluntary nature of this 
outpouring of effort in a common cause is tangible evidence of 
the tremendous savings to industry and the benefits to the 
general public which are the direct result of this program 
It might be appropriate to remind you of a few examples 
which constitute eloquent testimony of the vital influence on 
our everyday lives of the ASME Standards Program 


+ * + * 


The ASME Boiler Code has been made the basis of laws en- 
acted by 20 states and 23 municipalities and thereby has be 
come enforceable by state or local authorities. In addition, 
every one of the Canadian Provinces has adopted the Code as a 
whole, or in part. Asa result, no boiler for steam power gen- 
erating purposes is made, or could be sold, in this country or 
Canada which does not bear the ASME seal indicating that it 
meets the minimum standards established by the ASME Boiler 
Code. Hardly less important as a guardian of public safety 
is the ASME Code for Unfired Pressure Vessels. Both of these 
standards deal with physical properties, the metals employed, 
details of construction, and such matters. They are specific 
enough to insure that any boiler or pressure vessel constructed 
to these specifications will be safe and serviceable for the pur 
pose intended. At the same time, they are broad enough to 
allow the individual designer and manufacturer ample lati 
tude for the exercise of his own ‘inventive genius and technical 


skill 
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Primarily as a result of the ASME Boiler Code, boiler ex 
plosions and the frightful loss of life and property attending 
them, which once were commonplace, today are a rarity. 
ASME'’S success in this field has been so significant that 
the ASME Boiler Code is in use in the United States and Canada, 
from coast to coast. Its leadership in this important field has 
resulted in the selection of the ASME Boiler Code Committee 
as the Secretariat for an international standardization project 
for boilers 

Perhaps one of the most cogent guardians of the public 
safety of every one of us is the ASME Elevator Code. At the 
present time, 17 states have used this code as a basis for laws 
covering the installation and operation of elevators. There is 
dramatic evidence of its contribution to public security in the 
experience of New York City. In the Borough of Manhattan, 
there are some 21,700 passenger and freight elevators 
ord of accidents during 1946, issued by the Municipal Building 
Department, shows that 97 per cent of all accidents and 100 per 
cent of all deaths in that year occurred on elevators which were 
installed prior to 1931, at which time the city adopted for the 
first time a modern elevator safety law, modeled on the ASME 
Code. In my own State of Rhode Island, enforcement of the 
Elevator Code reduced accidents in the first year by 54 per cent. 
An annual bulletin issued by one of the leading elevator manu- 
facturers regularly includes an estimate of the extent by which 
serious or fatal accidents could have been reduced in the prior 
year, if the clevators involved had been equipped with adequate 
safety devices required for new elevator installations by up-to 
date elevator safety laws based on the ASME Code. For 1950, 
this estimate was 44.2 per cent for passenger elevators and 
50.9 per cent for freight elevators. Reliable statistics indicate 
that the lives of at least one half of the people who died during 
the past two years because of clevator accidents would have 
been saved if the clevators involved had been equipped in con 
formity with the American Standard Elevator Code, formulated 
by the best brains available in this ficld, through the co-ordi 
nating direction and sponsorship of The American Society of 


The rec 


Mechanical Engineers 
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Other examples of ASME Codes and Standards which have 
found their way into law or have provided an almost verbatim 
basis for laws and ordinances are the Plumbing Code, which has 
been adopted by 19 states, the Code on Manlifts, already adopted 
by the State of New Jersey and under consideration by others, 
and the ASME Uniform Smoke Ordinance 

The contributions to the public safety of ASME Codes do not 
stop, however, with those which have been enacted into law 
Many of them have been adopted voluntarily by industry with 
immediate and striking reductions in the accident rate. Typi 
cal examples are the safety codes for cranes, hoists, and derricks, 
and compressed-air machinery 

But the protection of life and limb is but one phase of this 
vast program, which is a jewel of many facets. Consider, for 
example, what a boon it is to the users of industrial products to 
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have complete interchangeability and uniformity of fundamen- 
tal design in such commonplace but indispensable devices as 
gages, small tools, and machine-tool accessories, and to have 
the tables, spindle noses, and other essential elements of all 
machine tools designed in such manner that tools and acces 
sories, regardless of their manufacture, can be moved from one 
machine to another without fitting or changing. In the field of 
design, interchangeability, and tolerances, ASME Standards 
have not only saved industry millions of dollars, but have her- 
alded a new era of technical co-operation among the manufactur 
ers of the Unites States 

As a gage maker, I well remember that when the American 
Gage Design Standards were first proposed, there was grave 
doubt among the gage manufacturers, as co what the impact of a 
common standard would be upon their volume of business 
In those days, cach manufacturer wilfully attempted to make 
his product just enough different from the other fellow’s so that 
there was no chance of interchangeability between, say, a 
handle made by one company and a gage member made by an- 
other. Today, of course, complete interchangeability exists be- 
tween them. Much to the surprise of many, the result was to 
increase rather than decrease the use of gages with direct and 
beneficial effects upon the sales volumes enjoyed by the gage 
makers and, incidentally, with signal improvement in the qual- 
ity of the product turned out by the users 
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And then consider the contributions of ASME Standards to 
the national defense. One of the most striking of these is the 
relatively recent adoption of a screw thread accord by the great 
English-speaking nations, the United States, Britain, and 
Canada——the backbone of the free world. The screw, the bolt, 
and the nut are relatively homely, commonplace gadgets, but 
never forget that these are the elements which, toa large extent, 
hold together our mechanized world and the equipment which 
The British use a slightly different form of thread 
from ours, called the Whitworth. The top of the British 
thread is round, whereas ours is flat. The included angle be 
tween the flanks of their thread was 55°, whereas ours is 60° 
Can you imagine the operating difficulties which this involved 
when these great nations were fighting as allies against a com 
mon enemy? During World War II, a British dreadnaughr, 
scarred in battle, out of commission as a fighting machine, limped 
into one of our Western navy yards for quick repairs while her 
sister ships and ours were holding the line in the Southern 
Pacific. Our navy yard was well supplicd with spare parts, 
taps and dics, and the other material necessary to effectuate 
repairs on any ship built to our standards, but while the allied 
navies were locked in a life and death struggle, the job was held 
up for three weeks while parts and tools, built to the Whit 
worth thread, had to be ordered and flown from England to our 
West Coast 

Sparked by ASME on our side and its sister socicties in Eng- 
land and Canada, a screw thread accord at long last was 
reached with our allies in 1948, which has been recognized and 
adopted by the Armed Services and much of industry in all three 
countries. Today, the ships, the guns, the ammunition, the 
armed forces materiel of all three countries, are threaded to a 
common standard known as the American-British-Canadian, or 
“ABC Screw Thread."’ As a result, American screw threads 
today on all munitions of war and an increasing number of 
commercial products will interchange with those of the whole 
British Empire. You remember the old saw, “‘For want of a 
nail, the battle was lost.’ Apply it to a bolt or a screw, and it 
easily could happen again. Thanks to the ABC screw thread 
accord, it will not happen here. 


it lives on 
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One of the problems which constantly confronts those who 
are engaged in a field of activity like engineering, which is con- 
stantly piercing new and unfamiliar horizons, is to establish a 
common language and terminology which will be understood 
universally wherever it may be used. In this field, ASME has 
rendered yeoman service in devising standards for symbols, no- 
menclature, abbreviations, drafting-room practice, graphics, 
and charts. For example, ASME has just completed a proposed 
American Standard for the terms employed in nuclear energy 
development. An activity somewhat related to this type of 
codification is the standards work done in the fields of measure 
ment and evaluation, examples of which are found in the Power 
Test Codes and the Standards for Instruments and Apparatus 

A closely related field is that of the Standards of Recom- 
mended Practice—for example, the standards evolved for the 
cleaning of turbine lubricating systems and the guidance for 
inspectors set forth in such publications as the Elevator Inspec 
tors’ Manual, Material Specifications for Boilers, etc 

The expansion of engineering horizons frequently makes it 
important or necessary in the establishment of new codes and 
standards, manuals of recommended practice, and tables of data, 
to undertake a collateral program of study and research. Here 
the research program of the ASME has become an invaluable 
tool for engineering progress. A direct outgrowth of the re- 
search program, working hand in glove with ASME Standards 
and Codes Committees, has been the publication of a number of 
tremendously useful works in the field of metal-cutting practice, 
such as the Manuals on Cutter Life, Cutting of Metals, and the 
ASME Metals Engineering Handbook now in preparation 

Furthermore, there are certain fields of broad and general in- 
terest, of a type defined by Dr. Vannevar Bush as ‘‘background 
research’’ to which a Society-sponsored research program is 
especially suited. An editorial published in the March, 1953, 
issue of MecHaNnicaL ENGiNeeRING touches on this point and 
notes as particularly appropriate examples of important back 
ground research, conducted by our Society, the development of 
steam tables, the properties of gases and metals, the effect of 
temperature on physical properties of structural materials, etc 
The work done through our research and standards programs in 
these fields and on Pipe Flow and the Basic Laws and Data re- 
lating to Heat Determination, etc., has been invaluable to the 
pure scientist, the engineer, the manufacturer, and the industrial 
consumer alike 

It is, of course, not possible to be categorical about the ob- 
jectives of any particular standards program. A_ standard 
which achieves optimum design through the concerted effort of 
the best brains in any particular field is pretty sure, for example, 
to bring about a greater measure of safety for those who use it or 
are exposed to it. Common design ordinarily brings about a 
greater interchangeability among the products of all manu 
Greater uniformity of tolerances is a usual by-prod- 
Of course one of 


facturcrs 
uct and inspection procedures are clarified 
the greatest gifts of standards and codes to the producer and the 
consuming public lies in the enormous savings which are 
brought about through simplification, climination of needless 
and overlapping sizes and styles of product. The American 
Standards Association, originally founded in 1918 by five of the 
great engineering societies, including ASME, as a co-ordinating 
service organization in the development and promulgation of 
standards, recently published a series of case histories dealing 
with the extent and nature of these savings, entitled, “‘Dollar 
Savings Through Standardization." The figures quoted are 
certainly impressive. To cite one or two examples, the Western 
Electric Company estimates that it is saving at least 20 per cent 
on the cost of all the millions of screws which it buys for the 
entire Bell System through the adoption of American Standard 


thread sizes. They estimated further that standards work in 

















DeEcEMBER, 1953 


the field of tools and gages has saved the company more than 
$15,000,000 in the past 25 years. These figures are worth quot 
ing, since they are authentic and officiai, and indicate the extent 
and nature of economies actually effected by one large volume 
buyer, through standardization. Consider what the aggregate 
savings must be to users of all of the products covered by ASMI 
Codes and standards, which encompass a far broader field 


** * * 


I should like to discuss with you for a moment something of 
the philosophy of standardization— the techniques which should 
be followed, the spirit in which it should be approached by those 
who join hands in effecting it, the pitfalls to be avoided 

In the development of standards, it is vital that the job be 
done in such manner that the resulting standard will be a boon 
to all and not simply devised to meet the requirements, real or 
fancied, of one specialized group or another, no matter how im- 
portant or powerful. In approaching this problem, the needs 
of the small producer and the small consumer should never be 
overlooked or treated with contempt. Do not forget that 
there are a lot more little fish than big fish in the economic 
puddle, and that the aggregate output of the latter dwarfs that 
of even the greatest of our giant corporations. What is more 
important, no standard will succeed, except it be of narrow and 
special scope, unless it is pretty generally applicable 

Sometimes, of course, a particular industry may have specific 
needs which the general user docs not require. Since, more 
often than not, these are more :maginary than real, every effort 
should be made to see if, indeed, this is not the case. But if, in 
the final analysis, compromise on a single standard is not pos 
sible, half a loaf is better than none. It is not necessary to be 
too stiff-necked in such a situation. The problem can be rc 
solved through optional standards for specialized needs 

The standardization of fundamental design, as distinct from 
features of design adopted for the purpose of achieving inter 
changeability of fittings and accessories should be approached 
with the utmost caution. Engineers should recognize tat 
conformity to accepted principles should be the servant and not 
the master of creativeness and invention. Efforts to provide a 
common standard should always be carried out in such manner 
that ample scope is still allowed for individual ingenuity 
Otherwise, they become a roadblock to progress, and engineers 
degenerate into a mere police force, devoted to the maintenance 
of the status quo. In the ideal case, the engineer must be half 
practical, half dreamer; and the importance of the second com 
ponent must not be underestimated. Nothing should be done 
to circumscribe it 

In setting up a Standards Committee, under ASA procedure, it 
is required that representatives of users, manufacturers, and the 
general public be included in its membership. These groups, 
as well as competitors among the producers, will find that they 
must give and take if their efforts are to be crowned with success 
Here, if anywhere, is an area in which the Golden Rule should 
be the guiding spirit. Do not be discouraged, however, if, in 
the carly phases of a new standards program, self-interest and : 
lack of consideration for the other fellow’s point of view come 
to the fore. It is natural that they should, but it is my ex 
perience that as time goes on, differences of opinion are recon 
ciled through a growing recognition that what is good for the 
great majority is generally best in the long run for the indi 
vidual 
program must always be affected by the public interest 

Finally, the makers of standards and codes should not over 
look the dollar sign. To be sure, the optimum design may not 
always be the l-ast expensive, but cost is a factor which must 


As our legal friends put it, a successful standards 


be considered 
needs of a particular group of industry tend to predominate, 


Sometimes, particularly where the specialized 
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I often wonder if the presence of a 


this may be disregarded 
comptroller or two, or perhaps a vice-president in charge of 
purchasing, with a good technical background, might not be a 
worthy addition to the personnel of the committees charged 
with the development and promulgation of technical standards 
Never forget thar standards, to be cffective, must be economic 
Otherwise, in the long run, they will simply be ignored 


*_* & *& 


In selecting the personnel of a standards Committee, a con 
scious effort should always be made to secure as members those 
who are best informed on the subject under consideration, 
and who are best qualified, both by temperament and intellectual 
store, to carry the work through to a successful conclusion 
This sometimes involves going outside of the roster of member 
ship to find the one best man for a particular assignment. In 
deed, non-membership should never be a barrier to selection, 
but it is perhaps unnecessary for me to suggest that once a man 
has put his shoulder to the wheel in a task of this sort, an effort 
should be made to interest him in becoming a member. This, in 
fact, has frequently brought new members into the Society, and 
I believe there is nothing improper in the suggestion that mem 
bers of Standards and Codes Committees should not miss an 
opportunity to do a little proselyting in behalf of our Society 
under such circumstances! 

The selection of the chairman of a Standards or Code Com 
mittee is important. He should be a man who has a good sense 
of organization and the ability to keep his eye on the ball 
He should be able to strike a proper balance between providing 
full opportunity for the expression of every point of view, and 
avoiding needless delays and procrastination in the process 
In brief, he should possess those qualities of leadership which 
will inspire his committee to drive the task through to a suc 
cessful conclusion with all reasonable dispatch 

The employment of subcommittees for special assignments 
and the more abstruse and technical work involved is a useful 
In this sort of work, small com 
In such 


dodge in standards activities 
mittces are frequently more effective than large ones 
cases, the subcommittee naturally carrics the heavier share of 
the load, but the main committee performs an important func 
tion in acting as a board of review and final court of appeal in 
resolving differing points of view 


*~_* * * 


Finally, I should like to issue a special message to the chre« 
thousand or more members of our Society who are engaged in 
this great activity. This group, which includes some of the 
most competent engineers in our country, is performing an 
important public service, and we are grateful to them, As one 
who has come up in the Society via the Standards and Codes 
route, | have observed that the Standards Committee work is 
virtually the only point of contact with the Society for a good 
many of the men who are engaged init. This is probably natu 
ral, for the work is unusually demanding of time and effort 
Sometimes, also, the Codes and Standards Committce member 
is so much of a specialist in his field that his interest is not read 
ily attracted to other phases of engineering. Nevertheless, 
those of us who have participated more br vadly in ASME activi 
Pro- 
the 


tics have learned that, within the Sections, within the 


fessional Divisions, and in the administrative work of 
Society, there are also satisfying opportunities, which are 
stimulating and rewarding too. We Standards 
Committee member, who is not already doing so, to explore 
and take part in the other activities of the Society as well 
ASME has good reason to be proud of its great program of 
In few endeavors is there greater op 


urge cvecry 


Codes and Standards 
portunity for the exercise of enlightened self-interest, coupled 
with the performance of an outstanding public service 








HIGH-SPEED WEIGHING 


By NORVIN G. MALONEY 


RESEARCH PROJECT ENGINEER, E. I. du 


HE speed of present-day packaging machinery and the 
laws governing interstate commerce place the weighing 
of packaged materials in the dual position of an economic 
disaster and a legal necessity. When the net weight is stated 
on the package, a large give-away has been the custom to 
avoid severe penaltics for underweight. The cost of this 
give-away is often equal to a major portion of the net profit. 
In some packaging operations, such as explosives, extremely 
close control of the package weight is required to mect a speci- 
fied performance 
The variation of weight from any packaging operation is 
usually a well-defined frequency distribution curve.' If we 
could select and reject a few per cent of the heaviest and lightest 
packages, we would hold close tolerances on the major portion 
of the packaged material. Only by weighing cach package 
can this be achieved 
PROBLEMS OF HIGH-SPEED WEIGHING 
When the project on high-speed weighing was started at the 
Mechanical Development Laboratory, we were given a goal of 


300 packages per min. However, the results of a fairly inten- 
sive search for automatic weighing equipment at that time 


indicated that the highest-speed equipment on the market was. 


about 60 packages per min per weighing station. By placing 
a weighing station on cither side of a single conveyer, it was 
possible to weigh 120 packages per min by indexing alternate 
packages to opposite sides of the conveyer 

Tests were made indexing packages at 300 per min and a pack- 
age that was supposed to move 6 in. would not stop in less than 
2 ft. This was based on one half the cycle time for indexing 
and one half for weighing. It was apparent that indexing a 
conveyer was not compatible with high-speed weighing—not 
if an equilibrium state was to be associated with the motion. 
It also was apparent during these tests that packages containing 
loose material which could shift around within the package 
would prove troublesome. Such packages would have to be 
handled with a minimum of acceleration, or the total mass 
would not be at the constant one g (one gravitational unit of the 
earth) acceleration needed for a weight determination. There- 
fore all plans were abandoned to index the conveyer and the 
fact was accepted that the conveyer would move at constant 
speed. Also, the individual article to be weighed would be 
on a pallet or sled that was attached to the conveyer by a drag 
link long enough to allow sufficient vertical motion for weigh- 


ing, without causing a significant force in the vertical direc- 
The same result can be achieved by a stiff container that 
Actu- 
ally, our first tests were on paint cans that were pushed along 
by ball bearings; later we built a more complicated articulated 
conveyer that is independent of package shape and rigidity 
All that remained was to weigh the package and pallet while 


tion 
can be pushed and allowed to slide on its own bottom 


it was in motion. The total cycle time available was '/5 sec 
Allowing one half the cycle time, we had '/, sec for the total 
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weighing operation and, therefore, were primarily interested 
in the time rate of response of the weighing system 


MEASURING BY ACCELERATION 


At this point it becomes obvious that we would be unable to 
use the conventional scales operating like an apothecary’s 
balance. The time required to reach equilibrium is too long 
Thinking of the operation resulted in adopting the principle 
of measuring the acceleration. This acceleration could be 
measured in a very short interval of time and would enable us 
to measure 300 units per min. As far as we knew, this principle 
had not been used for weighing. 

The basic principle of this weighing is Newton's second law, 
F = Ma, where F = force, M = mass, and a = acceleration 


FIG. 1 MASS SYSTEM FOR 
DYNAMIC WEIGHING 








It is realized by everyone who has studied physics that this 
is the basic vector equation of the dynamic response of mass 
systems. Why not use it in a dynamic sense for high-speed 
weighing? Why not determine the acceleration of a mass sys- 
tem to find the relation between a known mass and an unknown 
mass? Fig. 1 is a schematic diagram of a mass system where 
the known mass M, can be compared to the unknown mass 
M: + m. We purposely abandon the balance point and use 
sufficient unbalance to provide the speed of response we need. 

This, then, is not a resonant system but a divergent one. No 
matter how far the masses are allowed to move they never come 
to rest at an equilibrium position. The acceleration can be 
obtained from the equation, s = '/2 4 ¢*, where s = distance, 
a= acceleration, and ¢ = time 

If we analyze this simple system for small amounts of un- 
balance, m, we obtain a set of curves as shown in Fig. 2. The 
curves purposely were plotted to trace the path of the mass 
that is being compared to the standard mass. The downward 
motion depends on the amount of unbalance present. In the 
horizontal plane the mass moves at constant velocity with time. 
It is apparent that we can use short time limits if we can use 
small deflections. 

We have considerable choice. 
our system: 


There are three variables in 
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(1) The unbalance ratio, m/(M, + M, +m 

(2) The time interval of motion 

(3) The distance or vertical displacement 

The design of a mechanical system to use this principle for 
weighing requires that we define our objective. We may wish 
to: 

1 Reject underweight packages 

2 Reject underweight and overweight packages 

3 Determine the weight of a package 


. While all of these objectives are possible, for the purpose of 
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BALANCED SYSTEM FOR SMALL VALUES OF UNBALANCE 


FIG. 3 


simplicity we will consider only the first one, a ‘‘go—no go” 


design at this time 
THE EXPERIMENTAL UNIT 


Now let us proceed from principles to a discussion of the de- 
tails and problems involved in the experimental unit 

The first problem an engineer recognizes in any production 
device operating at 300 per min is wear or endurance limit 
If it is subject to wear, it will wear out fast 

Another and very severe problem is that the coefficient of 
friction with a moving conveyer requires that we live with a 
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large drag force on the scales or accept the chatter from rolling 


equipment. Since we would have to use a small deflection and 
probably would have to operate in dusty atmospheres, we 
chose sliding for our first test design 

Fig. 3 shows the weighing scales. The suspension is by 
flexure pivots designed to be loaded only a few per cent of the 
endurance limit. Wear is not a problem and friction resulting 
from vertical motion is negligible. The required freedom of 
vertical motion and stiffness in all horizontal directions is 
achieved by using a three-point suspension at one end of a 
parallelogram and four suspension points at the other end. 
The large drag force has little effect on this suspension when the 
linkage is parallel to the direction of motion 

The float immersed in liquid (mercury) is not only immune 
to wear but is a direct way to obtain an opposed reference mass 
in the simplest possible manner without a pulley or other 
mechanical device. The forces are directly opposed 

As the weigh table and float with the package exceed the 
buoyant force of the liquid displaced by the float, the entire 
mass of the system is accelerated by the difference in mass be 
tween the liquid displaced and the package with its tare weight 
of equipment. We purposely kept the increase in buoyant 
force to a minimum by suspending the float on a small-diameter 
rod that enters the surface of the liquid. The float was im- 
mersed completely and the buoyant force was essentially con- 
stant. 

A means of locking the weighing table in the up position and 
releasing it at the proper time with respect to the position 
of each pallet of the conveyer required considerable care in 
design. It is important that the article to be weighed and the 
pallet on which it rides plus the mass of the weighing table 
and float all be at rest in the vertical plane. The package and 
conveyer can have the constant velocity they need in the 
horizontal plane, but the vertical motion is the criterion of the 
state of balance between the unknown package with its tare 





HIGH-SPEED WEIGHING SCALI 


weight of equipment versus the weight of liquid displaced by 
the float—the reference mass. Any vibration of the locked-up 
system would result in an initial velocity at the moment of 
release. The velocity might be in the up or down direction 
and would influence seriously the distance traveled by the mass- 
balanced system in the controlled interval of time. A rigid 
system with a high natural frequency that is not likely to be 
excited by associated machine speeds is needed to provide the 
constant datum for weight determination by this means 
Similarly, the detail of the locking device must be controlled 
so that the release of energy when the weigh table is unlocked 
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FIG 4 SCHEMATIC OF WEIGHING SCALE SHOWING DETAIL OF 


LOCKING WEDGE AND DRIVING MECHANISM 


FIG. 5 


HIGH-SPEED WEIGHING 


FIRST HIGH-SPEED WEIGHING SETUP 
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is a minimum. Large spring forces that would accelerate the 
weigh table downward are detrimental, particularly if the 
spring pressure is not constant. Since engineering materials 
obey Hooke’s law, the release of a clamping pressure is always 
attended by a release of energy. With this viewpoint clearly 
in mind, we designed our lockup for the weigh table with a 
controlled actuating force through a spring and attempted to 
limit the clamping force, not only in magnitude but also to 
contain it in a most rigid system of minimum dimensions 
Fig. 4 shows the simple crank and connecting rod with the 
spring to limit the pull on the locking wedge. For unlocking 
the weigh table, a solid positive connection is obtained at the 
maximum velocity of the connecting rod to drive the wedge out 
and release the scales at a precisely controlled time with respect 
to the conveyer position. The wedge follows the motion of 
the connecting rod for only one half of its travel or less. The 
spring is stretched for the remaining distance. The top and 
bottom center positions of the crank are the approximate lock- 
up and unlock points 
In order to avoid interference from pallets or packages that 
are entering or leaving the weigh table, it is necessary to limit 
the unlocked or weighing portion of the cycle to less than one 
half the total cycle time. The ratio of unlocked to locked-up 
time can be controlled easily by changing the length of the 
connecting rod or an equiva 
lent adjustment of the link 
age 


WHAT TESTS REVEALED 


Tests were conducted 
this basic type of mechanism, 
first with rigid containers, 
Fig. 5, in which 1-pint paint 
cans were used, and later with 
an articulated conveyer, Fig 
6 


on 


The primary purpose of the 


articulated conveyer was to 
allow the weighing of sacks, 
bags, and other types of soft 
irregular or 
masses. Our early suspicions 
of the instability of the mass 
in this type of package were 
well justified in our tests. A 
cloth sack about half full of 
teel washers is a good ex- 
ample of a mass that will slip 


or containers 


WITH ARTICULATED CONVEYER 
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and slide internally when disturbed by even slight accelera- 
However, by careful design, it is possible to move these 
masses in a constant state of motion and weigh them quite 
accurately 

The vertical fall of the weighing table was indicated by a 
concave or focusing mirror mounted on a horizontal axis of 
rotation with about a !/4-in. radius and connected to the table 
A photocell placed about 15 ft away intercepted the light beam 
after it had moved about 1 ft from the locked-up position 
The magnification of motion was about 1500 tol. The weigh 
ing table was required to drop only 0.008 in. to give this re 
sponse 

In all of our tests we were able to weigh packages at a rate of 
300 per min with an error of less than 1 per cent. Data froma 
typical test using rigid containers are given in Table 1] 


tions 


TABLE 1 TEST USING RIGID CONTAINERS 
Tare weight of weigh table with float, gm 1092 
Additional mass needed to balance scale package), gm 1523 
Maximum package that would not trip photocell, gm 1528 
Minimum package that would always trip pho-ocell, gm 1542 


Within a range of 5 to 19 gm over the equilibrium mass, the 
system would respond in an indiscriminate manner. Since the 
total mass of the system was over 5200 gm and the maximum 
unbalance force needed to accelerate the system was 19 gm 


m 
a £ 
M,; + Me + m' 
f 19 
1092 + 1523) + (1092 + 1542 
] 
a> 276 g 


With a variation from § to 19 gm and an equilibrium mass 
package ) of 1523 gm the scatter or 


19-5 
] 


Per cent error - 


wr 
w 


= 0.009 or 0.9 per cent 


These special test packages were sent across the weighing 
table many hundreds of times, always at a rate of 300 per min 
The scales and photocell never failed to sort them properly 
We carefully had adjusted the weight of the packages to fairly 
safe go—no go limits. If we wished to reject both under 
weight and overweight packages, we would need two separat« 
scales of the type we have just described. One would indicat: 


underweight, the other overweight 
HOW FAST CAN SYSTEM WEIGH? 


The question arises: “How fast can one weigh with this sys 
tem?’ Unfortunately, we cannot give a specific answer at this 
time, but we can point out that at 300 units per min we were 
about 1 per cent of the package weight off balance. It is nor 
until the opposing force disappears from the system and it 
becomes a free-falling body that it ceases to be a weighing 
system. A patent application, covering our particular high 
speed weighing system, has been filed 

Having given a description of this high speed weighing sys 
tem and the elementary mechanical device incorporating it, 
we would like further to explain the basic system we are using 
Many people who are quite familiar with this principle of 
dynamic measurement do not recognize it in a weighing scale 
Did the reader ever have to measure the peak value of the in 
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If he has an oscillograph 
with galvanometers, he can have a wonderful time with 
resonant frequencies and the percentage of critical damping. 


rush current of an clectric motor? 


But he doesn’t need such fancy equipment. An ordinary old- 
fashioned slow-movement ammeter will do the job and do it 
accurately. All that is needed in addition to the normal 
ammeter is a stop that will hold the pointer or movement up- 
scale at any position that one cares to set it. In use, simply set 
the reading on the ammeter and start the motor. If the needle 
does not jump off the stop, the guess is too high. If it flicks 
up-scale by ever so little, the guess is too low 


OTHER METHODS POSSIBLE 


This example illustrates the use of opposed force-type instru- 
ments to read peak dynamic values. We are doing the same 
thing with our high-speed weighing. They are both preloaded 
devices. We have gone one step further and are evaluating the 
jump of the needle for automatic use with a photocell within 
an accurately controlled interval of time 

In place of the mirror and photocell, we could use some very 
highly developed devices that measure rate or change of rate of 
motion, offen referred to as the measurement of derivatives and 
higher derivatives 

An example much used in electrical control systems is a coil 
in a constant magnetic field. Motion of the coil produces a 
voltage proportional to velocity, the first derivative of motion 
If this signal is fed to a differentiating circuit, the output volt- 
age will be proportional to acceleration, the second derivative 
of motion. The speed of response is limited only by the time 
constants of the circuits employed 

Such devices that evaluate rate of movement could be used 
with the basic preloaded system and they would do more than 
just check weighing. They could tell us how much overweight 
or underweight a package ts with respect to our standard mass, 
and they could do it ina very short time with very little deflec- 
tion 

There is one more thought to consider in attempting to show 
the fundamental difference in speed of response between the 
resonant system and the divergent system. Fig. 7 shows the 
response of a typical resonant system. Whether or not the 
system is preloaded the resonant frequency does not change 
Only the amplitude of response is affected. Now, if the system 
is critically damped, it will be within 0.1 per cent of its rest 
position in one cycle of its resonant frequency. The deflection 
Only by increasing the 
There 
is a specific relation between resonant frequency and the one g 
deflection of an clastic system.” The higher the resonant fre- 
the smaller will be the deflection. To obtain an 
equivalent response time of '/\o sec would require a resonant 


has no effect on the response time 
resonant frequency can the response time be shortened 


quence vo 


frequency of more than 600 cycles per min, and therefore a 
maximum deflection of not more than 0.1 in. with no preload 
The major problem would be to damp accurately the motion of 
a large mass with such a small deflection 

In contrast, attention is directed to the small square at the 
origin of the response curve of the resonant system. It doesn't 
make much difference if the system is resonant or divergent if 
the square is small enough. That is another way of saying 
that if the spring force of the system does not increase signifi- 
This is particularly true of low-tre- 
quency large-amplitude systems 


cantly, we can ignore it 
If we assume the increase in 
force to be negligible for a small deflection, we can go back to 
Fig. 2 and say that 

f '/s at? 


2 ‘Mechanical Vibrations,’’ by J. P. Den Hartog, third edition, Mc- 
Graw Hill Book Company, New York, N. Y., 1947, p. 45, fig. 29, a 
graphic illustration of equation [17a 
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FIG. 7 TYPICAL RESPONSE OF 


is essentially truc, that the various curves in Fig. 2 are a rea 
sonably close approximation of the resonant system for various 
degrees of preload as, for example, when the release point 
approaches the rest position. But these curves of response are 
those of a divergent system and, even when designed as systetus 
of low resonant frequency, can be used for measurement of 
force in very short intervals of time provided the deflection is 
kept small 
CONCLUSIONS 


From the foregoing comparison of resonant versus divergent 
systems, several conclusions can be made: 

1 Resonant systems for high-speed measurement require 
small deflections and accurate damping. 


New Developments 


using an accumulator would need to be only one third the size 
of that needed for the direct-steam-heated press. Or, to put it 
another way, it would be possible to triple the number of presses 
served by a given boiler installation by converting from steam 
to high-temperature liquid and using an accumulator 


CONCLUSION 


Most plastics engineers at present content themselves with 
control methods which use either the liquid temperature or 
metal-wall temperature as the basis for control, and rely upon 
trial and error to determine the cemperature which will produce 
the desired result. The surface temperature control which is 
now available for calenders using liquid heat carriers indicates 
the possibility of developing more basic and_ effective 
temperature-control methods for other plastics-processing 
equipment. 

Even with present controls, however, we can generally be 
entirely satisfied with the results produced by properly designed 
liquid heating and cooling systems. Because of the substantial 
advantages offered by liquid heat-transfer agents, they are 


A RESONANT SYSTEM WHEN RELEASED FROM A FIXED POSITION 


2 Divergent systems for high-speed measurement need 
small deflections and accurate interval of time 
3 Both systems require small deflections and we chose 


to try to control the interval of time rather than the damp 


ing 

In general, a measurement is considered to be concerned with 
a transient from one steady-state condition to another steady- 
state condition. For many types of measurements this is neces 
sary. But when the time derivatives of distance, velocity, 
acceleration, or jerk are to be measured ina controlled or known 
system, the initial value of the transient is all that is needed to 
evaluate the system. For high-speed weighing we wait only 
for the beginning of motion to determine the comparison of an 
unknown mass and a known mass 
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rapidly displacing other media in plastics-processing applica- 
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THE FAIRCHILD xc-120 IN FLIGHT WITH ITS ROADABLE PACK 


ASME ROLE IN POWERED FLIGHT 


By HARRIS F. REEVE 


FLIGHT SAFETY FOUNDATION, 


ROM ITS earliest inception The American Society of Me 
chanical Engineers has forecast the progress of, and pro 
vided a forum for, aviation and its technical challenges 

The very first President of the ASME, Robert H. Thurston, 
Professor of Mechanical Engineering at Stevens Institute of 
Technology, in his Presidential address in 1881, established the 
interest of the ASME in the future of flying. He recognized 
the need for light-weight power plants and forecast the victory 
of heavier-than-air craft over the balloon. Professor Thurston 
went on to say and it is today true that we are getting on, 
that even in the science of aeronautics, progress, although slow, 
is still to be observed year by year and there is no department 
of engineering in which the art of the mechanic has opportunity 
for greater achievement.”’ 

In this very first ASME address, he sketched the development 
of the balloon from the hot-air filled invention of the Mont- 
golfier Brothers in 1783, the use of hydrogen by Charles two 
months later, to the first application of power to the balloon 
by the French Naval Engineer, Dupuy de Léme, who “’. . . suc- 
ceeded in giving to the balloon a slow motion by means of a 
screw, and directing its course by a rudder.’ The screw was 
powered by the muscular efforts of four to cight men, and while 
the balloon could be moved slowly in calm weather, it ‘gave 
no encouragement to hope that self-impelling balloons will 
ever be successful."" Thurston concluded, again prophetically, 
that ‘‘our only hope lies in the direction of flying machines, 
lifted by their own power, not buoyed up by gas.”’ 

After tracing the early studies of the flight of birds and in- 
sects, Professor Thurston alluded to the work of Henson, 
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Stringfellow, May, and others who ‘‘have made self-impelling 
model flying machines, some of which have actually lifted 
themselves in the air, and several which have flown with great 
speed when once lifted clear of the ground. But the most re- 
markable achievement of all, perhaps, is that of Henson in 
making a steam engine . . . producing a third of a horsepower 
and weighing less than fifteen pounds. Thus we are apparently 
approaching, though still perhaps far from this goal, and we 
may barely venture to hope that the engineer who is to combine 
the elements of success, all of which are becoming determined, 
will in our day win the fame that awaits the first successful 
builder of a flying machine.’ 


DURAND AND HIS WORK 


The next important aeronautical event in the history of the 
ASME came eleven years later, when William Frederick Durand 
read a paper at the Annual Meeting of 1892 on “‘The Limit 
of Propeller Efficiency as Dependent on the Surface Form of the 
Propeller."’ He spoke in 1892 primarily about propellers for 
surface ships, but the principles involved were equally applica 
ble to airplane propellers 

In 1914 he was asked to assist in the formation of the National 
Advisory Committee for Acronautics and served as its chair 
man during World War I. Among other great services, he 
helped in the development of the Liberty engine. He had 
known a young engineer at Cornell University, named Sanford 
A. Moss, who was then working on gas turbines for the Gen 
eral Electric Company. Dr. Durand made arrangements to 
secure the services of Moss, and from that work came the turbo 
supercharger that made possible high-altitude and high-speed 
flight. 

At the age of 82, he was called back to Government service 
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in World War IJ. He undertook the chairmanship of the NACA 
committee which brought the Whittle jet engine from Eng- 
land and developed from it the engine for the first American 
jet-propelled airplane 


Dr. Durand, throughout his long life, has been one of the 
greatest contributors to the advancement of the acronautical 
His achievements range from the pro 
peller paper of 1892 to the superchargers and jets of today 


sciences and industries 


WRIGHT BROTHERS SUCCESSES 


The ferment created by the successes of the Wright Brothers 
in 1903 resulted in an ASME paper, five years after their first 
flight, by Major George O. Squier of the Signal Corps, U. S 
Army. The paper, delivered at the Annual Meeting of the 
ASME in December, 1908, was on “The Present Status of Mili 
tary Acronautics 


SQUIER'S PAPER 


Major Squier, later to have charge of the Army Air Service 
with the rank of Major General, presented “‘for the first time 
before a national body of American engineers’ an account of 
the work of the Government in the development of aircraft 
for military purposes. This covered a review of the progress 
made with lighter-than-air craft, including dirigible balloons 
and power plants developed in France, Germany, Great Britain, 
and the United States 

Turning to heavier-than-air craft, he described briefly the 
current designs of the Wright Brothers, who in that year had 
made successful demonstrations at Fort Myer and at Le Mans, 
France, as well as those of Herring, Farman, Bleriot, Alexander 
Graham Bell, and Glenn H. Curtiss. He outlined mathematical 
calculations for determining the lift, drag, stability, and control 
of airplanes, and reviewed the then current thoughts regarding 
the uses of aircraft in warfare. With no practical experience 
in military aviation at the time, only theory was available as a 
guide, but it was indicated that the chicf uses of dirigible 
balloons and airplanes would be for observation and reporting 
on the enemy's activities 


Little consideration had been given at the time to the use of 
aircraft for offensive purposes in warfare. In fact, it was pro- 
posed at the Second International Peace Conference at the Hague 
in 1907 to prohibit the discharge of projectiles or explosives 
from balloons or other aircraft, but the United States appeared 
to be the only first-class power who signed the agreement. It 
was believed that the airplane was not likely to become a 
burden-bearing vehicle of any consequence 

Comparison With Present Knowledge. Many of the fundamental 
principles presented by Major Squier were correct, and his con- 
tributions were of lasting value. He predicted that an efficient 
Army, Navy, and Air Force would “‘serve, not to provoke war, 
but to preserve peace.”’ This is reflected in the function of the 
Strategic Air Command of today. 


CONTROL AND STABILITY 


Several years before 1903, Wilbur Wright emphasized the 
importance of solving the problems of control and stability 
He declared, ‘‘Inability to balance and steer still confronts stu 
dents of the flying problem When this one feature has been 
worked out, the age of flying machines will have arrived, for 
all other difficulties are of minor importance.’ 

A pioneer in the field of theoretical aerodynamics, Prof 
Albert A. Merrill presented two papers to the ASME in 1912 
and 1913, which dealt with control systems and stability. Of 
course, to this day the problems of balance and stecring continue 
to produce numerous papers 

Professor Merrill in his paper, ‘‘The Efficiency of Control 
Systems in Flying Machines,’’ given at an ASME meeting in 
Boston on February 16, 1912, stated: ‘The first question to be 
considered is the movement of the levers connected with the 
control surfaces. The movement of these levers should be in 
stinctive, that is, they should be such as we would make with 
out being taught. To lower the front of the machine the lever 
should be moved forward; to raise the front it should be moved 
backward. This is done in all machines and there is never any 
danger of making a false movement with the fore and aft con- 
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trol. When the machine tips laterally, the lever should be 
moved toward the high side as, when tipping over, it is in 
stinctive to move toward the high side 

In many machines this method is used, but in some, notably 
in the Wright machine, lateral control is obtained by a fore 
and-aft movement of the lever. It cannot be considered the best 


system, however, since it is not an instinctive motion and when 
placed in a dangerous position a man might not make the cor 
rect Movement 


The Wrights use this system because it re- 
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quires considerable pressure to warp the wings of their ma 
chine and more pressure can be delivered by the arm with a fore 
and-aft motion than with a lateral motion. However, the 
work of the Farman and Curtiss machines shows that ailerons 
will maintain lateral stability as well as warping wings, and 
as it takes but little pressure to move ailerons, a lateral motion 
will give the pressure needed."’ 

Thus from 1903 to World War I, the ASME adopted a policy 
of watchful waiting for opportunities to present technical 
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studies on the progress of successful flight, which had been pre- 
dicted by Dr. Thurston in 1881. 


POSTWAR REVIVAL OF AVIATION INTEREST 


World War I disproved the theory discussed in 1908 by Major 
Squier that aircraft in warfare would be used mainly for observa- 
Zeppelins bombed London, and explosives were dropped 
The war proved that burdens could be carried 
The war accelerated improvements in design, it 
furnished a backlog of skilled technicians and pilots, it excited 


tion 
from airplanes 
by aircraft. 


interest in commercial aviation. The art of aireraft design 
was beginning to stimulate greater numbers of engineering 
papers 

Thus we find two papers in 1917, one by Dr. Durand on air 
craft problems, and another by C. E. Lucke on airplane-engine 
design. Properties of fabrics in relation to aviation applica 


tions were discussed at the ASME meetings in 1918, and in 1919 
the first paper was presented on subjects which are in the fore 
front of problems to this day, namely, fueling systems, inspec- 
tion procedures, testing of parts, and theory of wing design. The 
year 1918 had witnessed the origin of the scheduled mail service 
in the United States. The industry was beginning to extend its 
thinking into operating problems which affected the efficiency 
and economy of air transportation. This was reflected in 1920 
and later, by ASME papers on maximum cruising radius. Sanford 
A. Moss presented the first paper on superchargers for air- 
craft in 1920; Frank W. Caldwell and E. N. Fales provided a 
classic paper on propeller design and a very interesting one for 
today’s operators of airlines was presented by L. B. Lent on 
“Commercial Operation of Airplanes.’’ This paper reviewed 
the operations of the U.S. Air Mail Service from October, 1920, 
to September 30, 192i. 
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COMMERCIAL USES OF AIRCRAFT 


The U. S. Air Mail Service had been operated by the Post 
Office Department since May 15, 1918, and grew from an experi- 
mental run between New York and Washington to a trans- 
continental service in 1920. The total investment of the Air 
Mail Service in 1921 was about $800,000, of which $667,000 was 
for airplanes and engines, and the balance for buildings, trucks, 
tools, etc. The total personnel employed numbered 482, in- 
cluding 44 pilots. Ten pilots were killed in those 12 months! 

. The equipment had been standardized, comprising rebuilt De 
Havilland airplanes, with Liberty engines, supplied by the 
Army and Navy from war surplus stocks. Of the 98 airplanes, 
27 were damaged beyond repair! Total flying time varied with 

. weather conditions but average speed for the year was 86.3 
mph. 

Forced landings and accidents were frequent, according to 
Mr. Lent, but despite the crude conditions a ‘‘creditable'’ aver- 
age record of 17,560 ‘‘miles per crash’’ was established for 
twelve months ending September, 1921, and for the last six 
months of that period the average was 31,211 miles per crash 
Note: It is now 12,421,000 plane miles per accident and 
89,431,000 miles per fatal accident, in domestic scheduled opera- 
tions. ) 

About 145 of the forced landings resulted in ‘‘crashes"’ neces- 
sitating repairs, of which about 100 were of major scope, aver- 
aging about $1000 in cost and requiring about two months per 
airplane. Engines averaged about 100 hours of service between 
overhauls, and the repair cost was about $225 per engine. 

In these early postwar years the ASME papers brought out 
pioneecring-thought developments which have more than ordi 
nary interest: ‘“‘Air-Cooled Airplane Engines’’ (S. D. Heron, 
1921); “‘Aerial Photography’’ (G. W. Stevens, 1921); ‘‘Bomb 
ing of U.S.S. Ex-Iowa and the Former German Ships" (F. J 
Cleary, 1922); “‘The Helicopter and the Variable Pitch Pro 
peller’’ (1922); ‘‘Influence of Design on Cost of Operating 
Airplanes (A. Black, 1922 





TECHNICAL CONTROVERSIES 


The ensuing years witnessed arguments between the pro 


991 


tagonists of the airship versus the airplane, wood versus metal 
structure, air-cooled versus water-cooled power plants, radial 


versus in-line engines, and flying boats versus landplanes. For 
these technical controversies the ASME provided the necessary 
forum. In 1923 Ralph H. Upson, now a professor at the Uni 
versity of Minnesota, discussed the “‘Airship for Long-Haul 
Heavy-Traffic Service,’’ a subject which even today could be 
strongly argued by lighter-than-air experts. He was followed 
two years later by H. H. Blee on “The Airship and Its Place in 
Commerce,’ and in 1926 by Captain E. A. Lehmann, who so 
tragically lost his life in the Zeppelin ‘‘Hindenburg’’ at Lake 
hurst. In that paper on the ‘‘The Safety of Zeppelin Airship,"’ 
Captain Lehmann mentioned the safety of using helium in place 
of hydrogen 

Those who heard this talk will not soon forget the interesting 
sidelights he presented on Zeppelin operations during World 
War I when he was lowered in a basket many thousand feet 
from the Zeppelin while hovering over London. The following 
year Karl Arnstein followed up with a paper on ‘Development 
of Large Commercial Rigid Airships."’ The present Chief of 
the Weather Bureau, Commander F. W. Reichelderfer, discussed 
‘Some Acrological Principles Applying to Airship Design and 
Operation”’ in 1929. Up to World War II numerous additional 
papers were presented before the ASME on airship development; 
on water recovery, stresses, docks, mooring, ground handling, 
pay load. Admiral C. E. Rosendah!, who is today’s leading 
advocate of the Zeppelin type, presented a paper to the ASME 
in 1933 on mooring and ground handling. This interest in air- 
ships reflected the greater range, pay load, ton-miles capacity at 
high speed, and reliability of the rigid airship over the then 
current airplanes. The airship continues to survive for military 
applications; many of these early campaigners are still alive, 
and interested 


METAL VERSUS WOOD 


The battle between wood and metal for aircraft structures 
started with lectures by E. B, Carns in 1924-1925, who discussed 
metal-production problems. And as carly as 1927 we see today’s 
problem “Materials for Aircraft Parts Subjected to High Tem- 
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With cruising speed of 85 to 90 mph, the HRS can carry a one-ton pay load over 400 miles. Here supplies 


are being delivered to embattled combat team isolated on rugged Korean mountain peak.) 


peratures,’ by J. B. Johnson. Welded-stcel tubular construction 
was becoming accepted in the early postwar period, so there 
was an ASME paper on ‘‘Fatigue of Welds,’” by R. R. Moore in 
1925 

This Pre-Lindbergh era also saw the development of metal 
propellers to replace wood. The pioneer in that ficld, S. A 
Reed, gave a paper on ‘Technical Development of Reed Metal 
Propeller’ before the ASME in 1927. F. W. Caldwell again 
appeared on an ASME platform in 1930 to discuss the ‘Develop 
ment of Drop-Forged Metal Propellers." 

In spite of strong arguments by Fokker and others, the battle 
of metal versus wood was settled in favor of metal, so far as 
large aircraft were concerned. ASME papers showed this trend 
C. B. Fritsche, in an ASME paper of 1929, described his ‘Metal 
clad Airship."’ Wellwood E. Beail of Boeing, in a paper de 
livered in 1930, discussed “‘All-Metal Airplane Construction.”’ 
This was followed a few years later by the historic Boeing 
Monomail. The development of light alloys of great strength 
of course made this possible and this was shown in a paper by 
H. W. Gillett om ‘‘Some Characteristics of Light Alloys for 
Aircraft’ in 1930. Except for a paper defending wood by 
Fokker about 1932, numerous ASME papers reflected the grow 
ing use of metal, culminating in the annual ASME Heavy 
Press Programs of today. Nevertheless, we see ASME papers 
on wood and plywood recurring over the years. Wood is a 
durable material which has some promise of staging a return 
engagement in a chemically modified form. If so, the ASME 
will be ready to give it a hearing 


AIR-COOLED VERSUS LIQUID-COOLED POWER PLANTS 


The controversy between of air-cooled power 


plants versus ligu d cooled power plants was not of such long 


propone nes 


duration as the one between wood and metal. E. E. Wilson 
discussed the pros and cons of liquid-cooled engines versus air- 
cooled engines in his ASME paper of 1925, ‘Power Plants for 
U. S. Navy Aircraft."" Another ASME paper that same year 
by S. D. Heron of Wright Field, “*Air-Cooled Engine Develop- 
ment,’’ supported the trend in the United States 


DEVELOPMENT OF AIRPLANE ENGINES 


Charles L. Lawrance, in an ASME paper in 1929, reviewed 
the development of the engine designed by the Wright Brothers 
for their first flights, and others built by his own company and 
by such pioneers as Glenn H. Curtiss, Fred Duesenberg, Charles 
King, and Charles M. Manly. Manly built a five-cylinder 
air-cooled radial engine for Professor Langley's ‘‘Acrodrome”’ 
in 1902. Lawrance, with the aid of E. T. Jones, S. D. Heron, 
and others, proceeded with furtherdevelopments that eventually 
led to the Wright “Whirlwind” engine. The Curtiss company 
worked extensively with V-type in-line engines, to meet the 
wartime need for military aircraft engines Engineers from the 
automobile industry led by J. G. Vincent of Packard, E. J 
Hall, and tremendous concentrated effort 
stimulated by war needs, developed in a few weeks the V-type 
in-line Liberty engine and had it produced in quantity by 
various automobile plants 

The Wright Whirlwind engine, together with the Pratt & 
Whitney “Wasp” engine, powered most of the epoch-making 
flights of the period around 1927, which marked a milestone 
in the aviation industry from the standpoint of reliable flight 


others, through 


FLYING BOAT VERSUS LANDPLANE 


The ASME never chooses sides. So it gave the flying-boat 


enthusiasts equal opportunities to display their valued opinions 
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and judgment. Sikorsky in 1929 on 
Seaplane and the Amphibion’’; ‘‘Flying Boat Design," by 
Rohrback (1930); T. P. Wright and G. A 
plane Design’’ (1930 Rumpler in 1931 on ‘Design and De- 
velopment of Seaplanes for Transatlantic Service’’; and ‘Trans 
Atlantic Air Transport With Particular Reference to Flying 
Boats,’ by A 1936) led the marine parade 


Luburg on ‘‘Sea 


Csouge 
EFFICIENT OPERATION 


The basic problems of flight having been solved, an increasing 
number of ASME papers were devoted to the efficient operation 
of aircraft. The first paper by Lent, previously mentioned, was 
followed five years later by J. E. Whitbeck, Superintendent of 
the U.S. Air Mail Service. This occurred in 1926, a significant 
moment in the development of scheduled air transportation, 
when the Government was withdrawing from scheduled air-mail 
operation and farming it out to private enterprise. Whitbeck, 
speaking from five years of practical experience, forecast 1m 
proved safety records with improved equipment and greater 
operating efficiency under private control. His paper ‘‘Opera- 
tion of Air Mail and Its Possible Application to Commercial 
Operations,’’ was the most authoritative of its time. Its opti 
mism generated a glow among the audience which matched the 
red beard of the speaker. To this day, 27 years later, Whitbeck, 
now an aviation consultant, has lost none of his zeal or opti- 
mism, and his hair is still red. Corollary papers followed on 

Maintenance and Depreciation of Airplanes and Engines”’ 
E. W. Dichman, 1926); ‘Design of Commercial Airplanes”’ 
Mac Short, 1927 ‘Relation Between Commercial Airplane 
Design and Commercial Uses of Airplanes’’ (T. P. Wright, 
1929); ‘Preparation of an Airline for Commercial Operations” 
J. G. Ray, 1927); and the very first paper on *‘Air-Transport 


Engineering” in 1927 by L. D. Seymour of National Air Trans 
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A LOW-SPELD WIND TUNNEL IMPOSES LITTLE STRAIN ON JET-ENGINI 


PARTS BEING TESTED AND PERMITS ENGINEERS TO MAKE QUICK 


AND RELATIVELY INEXPENSIVE DESIGN CHANGES AS TESTING 


PROCEEDS 


Here Westinghouse technician prepares jet compressor rotor for series 
of tests 


port Company, based on private operation of scheduled air-mail 
service between New York and Chicago and Chicago and Dallas 
later P. G 
architect and organizing genius of Bocing Air Transport and 


Two years Johnson, well remembered as the 
its successor, United Air Transport, and Trans-Canada Air Lines 
honored the ASME with a paper on “Recent Developments in 
D. W. Tomlinson followed in 1930 with “Air 
Transport Management Louis Breguet of France contributed 

Economics of Air Transport’’ in 1933. In that same year Hall 
Hibbard showed the trend that we all associate with his nam« 
in air transportation, with a paper ‘Problems in Fast-Air-Trans 


Air Transport 


port Design.’ Now, twenty years later, he is still delivering 


lectures on the same subject, but the goal is considerably 
higher! 

Then in 1936 L. G. Fritz Fritz 
and W. A. Hamilton gave the ASME the results of their practi 
cal operating experience in ‘’Air-Line Enginecring and Maint: 
Thus the ASME supplemented its interest in the purely 


technical aspects of aircraft development with the practical 


now Gencral Lawrence G 


nance 


engineering factors brought to light by actual operating expert 


nees and thought 


NAVIGATION AND COMMUNICATION 


Concurrently with developments in materials, performanc« 
and operational tcc hniques came cnginc ring progre ssinnaviga 
Here too the ASME provided engi 
neers with opportunities to report their progress and describ: 
their problems. It began with ‘‘Principles of the Gyro-Com 
B. Crouse in 1920; “‘Night-Flying Equipment and 


tion and communications 


pass,’ by ¢ 
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THIS TEST STAND ADJOINING WESTINGHOUSE JET-ENGINE TEST CELL IS USED TO CHECK ACCURATELY 
PERFORMANCE OF ENGINE S FUEL SYSTEM 


(Vertical glass cylinders collect fuel from jet-engine fuel nozzles to check on division of fuel between nozzles. 
In $00 hours of operation, a jet engine consumes fuel worth half the cost of engine.) 


Operation,”’ in 1924, by H. R. Harris (now General Harris) 


and D. L. Bruner; ‘“‘Earth-Induction Compass,"’ by G. P. 
Luckey in 1925; ‘Applications of Radio in Air Navigation,” 
by J. H. Dellinger in 1927; *‘Radio Developments Applied to 
Aircraft,"’ by Dellinger and Diatnond in 1929; “‘Air Naviga 
tion,”’ by G. R. Fairlamb, Jr., in 1929; ‘‘The Artificial Horizon,” 
by E. A. Sperry, Jr. Che had invented it in 1928 to help Doolittle 
in his first successful ‘blind’ flight); “‘Safety in Aerial Naviga- 
tion Through Radio Communication,"’ by the revered E. T 
Allen in 1930; ‘‘Sonic Altimeter for Aircraft,’ by C. W. Rice 
in 1932; ‘Study of Light Signals in Aviation and Navigation,” 
by Langmuir and Westendorp in 1932 


ARCTIC OPERATIONS 


Problems of Arctic aircraft operation also were discussed in 
ASME meetings. In 1929 Stefansson, the famous Arctic ex- 
plorer, gave his ‘Flight in Arctic Regions."’ This was followed 
in 1931 by Bernt Balchen, now Colonel Balchen, who presented 
“Aviation Lessons of the Antarctic.’’ One remembers his 
photograph of a staked-down Fairchild in tail-high position 
facing into a wind of higher velocity than its top speed, with 
two snow mounds behind it formed by the wind into elliptical 


shapes demonstrating the distribution of lift over the span of 


the wing 
SAFETY PROBLEMS 


Without safety none of these developments would produce a 
sound civil-aircraft industry. The continuous interest of Harry 
F, Guggenheim in air safety was first brought to the attention 
of engineers in 1927 when he gave his paper on the ‘Importance 
of Acrodynamic Safety in Aviation.’ Among other ideas, he 
referred to the direct-lift type of aircraft and its significance to 
safe flight. Frederick Handley Page on ‘‘Slotted Wings’’ that 


same year and C. G. Mc Cord on *‘Fire-Prevention Problems”’ in 
1930, showed the early interest of ASME in the ever-fresh prob- 
lems of safety. 

An outstanding development was the introduction of the air- 
mass system of weather analysis sponsored for airline operation 
by the Daniel Guggenheim Fund for the Promotion of Aero- 
nautics. C. G. Rossby presented ‘‘Meteorological Service for 
Commercial Airways”’ in 1927. 

Another early and prophetic view of the importance of safety 
was that given by “‘Jimmy"’ Doolittle, then a lieutenant in the 
Army Air Corps, at an ASME meeting in 1929. He said, in part: 

“Safety in flight is the principal problem in aviation. 
More and better airports are needed... . They can be improved 
by increasing their size and by removing obstacles in the 
vicinity of the field... . A feature to which insufficient atten- 
tion is given is designing and constructing an airplane so that 
it crashes well. ... Many lives have been saved because the 
cockpit was strong and there was sufficient material between the 
pilot and the ground to absorb the shock of crashing.... We 
have now, either in our hands or in process of construction, the 
instruments and equipment required to fly in fog and to land 
blind on a prepared airdrome. It is only necessary before actual 
fog operation can be carried on, to co-ordinate these facilities 
and render them infallible."’ 

The objectives envisioned by the then Lieutenant Doolittle 
are still among the major problems of today! 


ROTATING-WING AIRCRAFT 


Although ancient Chinese toymakers and Leonardo da 
Vinci are generally credited with the invention of the lifting 
airscrew, the earliest reference to rotating-wing aircraft in 
ASME publications is a paper by an unnamed writer in the 
September, 1922, issue of MecHanicat ENGINEERING titled 
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“The Helicopter and the Variable-Pitch Propeller."’ It re 
viewed the fundamental problems and traced American and 
European developments in vertical flight and the probabilities of 
applying the principles of varying the pitch of propellers to 
vertical and horizontal airscrews. Alexander Klemin presented 
his “Introduction to the Helicopter’’ at the ASME meeting in 
1924 

In 1929, Senor de la Cierva presented his paper “‘Theory of 
the Autogiro,’’ at a meeting of the ASME Aeronautic Division 
at Cleveland, Ohio. Heinrich Focke’s study of the ‘‘Develop- 
ment of the Focke Helicopter’ at the ASME Annual Mecting 
of 1938, covered progress in Europe regarding power-driven and 
auto-rotating airscrews, including aircraft of both types made 
by his own company 

Dr. Sikorsky addressed the ASME in 1929 and 1939 on air- 
planes and industrial preparedness and in 1944 discussed direct- 
lift aircraft before the Society. 


COMMERCIAL DEVELOPMENTS 


The ‘Lindbergh Era’’ witnessed an expansion of interest in 
commercial air transportation, with ASME engineering studies 
extending to weather conditions, instruments, navigation, 
communications, traffic control, airport operation, flying in- 
struction, Management, maintenance, comfort and safety, as 
well as problems of design and construction of aircraft. 


THE YEARS OF LOW ACTIVITY 


The financial handicaps imposed by the depressed business 
conditions prevailing from 1933 to 1939 interfered somewhat 
with the development of commercial aviation, but increasing 
interest in military aviation absorbed a large part of the slack. 
Few new commercial designs appeared in the early years be 
cause of the overproduction of aircraft in preceding periods, and 
because of financial considerations 
by engineers that existing aircraft were becoming obsolete 
Commercial air traffic increased in 1933 despite the low state 
of business. ASME papers showed that the year marked a 
turning point in air transport, and new commercial aircraft de- 
signs appeared with improved landing gear, propellers, control 
equipment, and supercharged engines. Progress was made in 
instrument flying, airports, airways and traffic control, and in 
comfort and dependability. Use of the Sperry auto-pilot and 
other instruments relieved the pilot of much of the physical 
strain of flying. Meteorological facilities were expanded. Not 
much new information about aerodynamics appeared in the 
middle years of the period, work being concentrated largely on 
the development of present knowledge, in all of which ASME 
members took a prominent part 

Military designs accentuated higher speeds, greater power, 
streamlining, and stronger structures. Heavy, multiengined 
bombers and high-performance fighters appeared under the 
expanding military and naval programs. All these develop 
ments were mirrored by ASME papers in these years 


However, it was recognized 


PRODUCTION 


The ASME has many papers on record covering production 
problems in building aircraft and engines. In 1928 Walter H 
Beech gave his paper “‘Problems of Commercial Plane Produc 
tion’’ and Jerome Lederer in 1928 gave probably the first paper 
ever to describe how an automobile plant could be converted for 
aircraft construction in ‘Some Notes on Airplane Production.’ 
This described his experiences in helping convert the Velie 
automobile plant to the construction of the Monocoupe. These 
papers, along with papers by Porterfield, Bellanca, and Beisel 
on production, reflected the influence of the Lindbergh flight on 
aviation development 
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PERSON AGES 


Many persons important to the development of aviation have 
been mentioned in this brief summary of the part the ASME 
has played in providing the industry with a means to exchange 
ideas and inform itself of significant technical developments 
Breguet, Handley Page, Doolittle, Sperry, Moss, Durand, 
Sikorsky, Langmuir, Lawrance, and T. P. Wright have been 
mentioned. There are a host of others who contributed papers, 
who have been equally important; Millikan; von Karman, 
Zahm, Bassett, E. P. Warner, Lanphier, E. A. Deeds, and Earl 
Ovington, to cite a few. However, just as the reference to 
those we did mention is not a fair criterion of their importance 
to aviation development, the omission of papers by many others 
does not mean that their efforts were less important. So vast 
is the background of ASME activities in aviation, it is im 
possible to do justice to all 


CO-OPERATION WITH OTHER SOCIETIES 


The ASME has collaborated with other engineering socicties 
on matters aeronautic. The Guggenheim medal is awarded 
jointly by the ASME, IAS, and SAE. The Heavy-Press Program 
featured at ASME meetings in recent years and the Air Cargo 
sessions are also accomplished with the wholchearted co 
operation of these other organizations. 

In 1916 the Society of Acronautic Engineers merged with the 
Society of Automobile Engineers and in 1917 formed the Society 


of Automotive Engineers. But the first official SAE notice of 





Loewy-Hydropress 
THE 50,000-TON CAPACITY HYDRAULIC CLOSED DIE 
DESIGNED AND BEING BUILT BY LOEWY-HYDROPRESS POR THE U. 8 
AIR FORCE WILL LOOK SOMETHING LIKE 


PORGING PRESS, 


HEAVY-PRESS PROGRAM, 

THIS 
(A 1:24 scale model has been made that can be disassembled to familiarize 
erection supervisors with assembly problems. The six vertical columns 
(tie rods) are 110 ft long and weigh 320 tons each. The press will be 
operated by Wyman-Gordon, North Grafton, Mass. ) 
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CARGO BEING LOADED ABOARD SEABOARD & WESTERN DC-4 AT IDLEWILD AIRPORT 


Air cargo continues to assume increasing importance in handling of domestic and international freight 


Over 250 million ton-miles of cargo were handled by air in the U. S. laste year 


acronautics appeared in the 1911 SAE Transactions. In that 
year, some members urged the launching of an acronautical 
branch, while others thought it more to the point to prohibit 
by law the operation of the flimsy contraptions then described 
as airplanes 

A year before the merger, a paper on ‘Acronautical Engines” 
was presented at the 1915 Summer Mecting. The following 
year, three papers were presented. And thereafter few Annual 
or Semi-Annual Meetings lacked a discussion of acronautic 
work. Following the merger an Aircraft-Engine Division was 
formed under the General Standards Committee, and the next 
year came an Aircraft Division 

The first SAE acronautic meeting was held at New York in 
1917. Four sections—Detroit, Metropolitan, Chicago, and 
Southern California-—organized local acronautic activities 
Finally, when the Society was reorganized on a Professional 
Activity basis in 1929, the Council gave additional formal 
recognition to Aircraft and Aircraft Engines as Professional 
Activities. The Aircraft-Engine Activity became the Aircraft 
Powerplant Activity in 1945, in recognition of turbine and 
jet power-plant developments 

In 1932 the ASME Acronautic Division extended its greetings 
and co-operation to the new!) organized Institute of the Acro 
nautical Sciences. , It also recommended to the American Stand 
ards Association that the Aircraft Safety Code be revised. The 
Division organized an Industrial Aerodynamics Committee in 
1934, to co-ordinate and stimulate research and present techni 
cal papers in that field. Active assistance was given by the 
Division to the ASME Committee on Aircraft Safety and In 
spection, the Aviation Committee of the American Engineering 
Council, as well as the SAE and the IAS throughout the 1934 
1937 period 

Recognizing the need for a professional society that could 
serve the primary interests of the acronautical technicians and 


scientists, a small group of farsighted men banded together 
in 1932 to bring such a society into being. The groundwork 
and conception of the organization had been started as early as 
1928 by Lester D. Gardner and Jerome C. Hunsaker (who was 
to become a vice-president of ASME a few years later), al- 
though its formation was considered inadvisable at that 
time 
With the charter of the long-established and successful Royal 
Acronautical Society at hand and the advice and experiences of 
its respected secretary, Capt. J. Lawrence Pritchard, to guide 
them, they discussed the idea with numerous leading aviation 
figures of this country. Asa result the “‘Insticute of the Acro- 
nautical Sciences, Inc.,’" a name suggested by Edward P. Warner, 
became an official corporation of the State of New York on 
October 1932 
thereafter, the first president, J. 
The purpose of the Institute is to advance the aeronautical 
Acronautics in its various activitics embraces many 
different branches of science. The Institute will supplement the 
work of other organizations that have to do with the indus- 
trial, sport, and engineering phases of flying It will bring 
together, for the exchange and discussion of aeronautical prob- 
lems, experts now engaged in many fields The Institute 
will provide an organization for the encouragement and dis- 


In the first public statement issued shortly 
Hunsaker, said 


sciences 


semination of such scientific activity 


SPECIAL PUBLICATIONS 


Aeronautical Engineering. The first periodical or magazine- 
type publication of professional standing published by the 
ASME was Aeronautical Engineering. It appeared quarterly from 
1929 to 1931 and contained the articles and papers which were 
printed as part of Transactions. Copics were sent to members 
in the Aeronautic Division in the belief that they might desire a 


small, specialized edition. This was the only purely technical 
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periodical published for the aviation industry by a techni 
cal organization 

Aeronautical Dictionary. To facilitate the reading and under 
standing of technical aeronautical books and papers in foreign 
languages, the ASME published in 1929 a dictionary of acro 
nautical terms in English, French, and German, compiled by 
J. F. Vanier. The compiler was a noted linguist who had been 


a translator of technical data in Europe for several years before 


joining the Army Air Corps Materiel Division 


BROADENED ASME FIELD 


Beginning in 1938, the ASME Acronautic Division estab 
lished a definite trend in its activities toward the broader field 
of application of aerodynamics to other industries. The recipro- 
cal, i.c., the application of progress in other engineering fields 
to aviation, also was developed. At the 1938 Annual Meeting 
of the ASME a paper on the first successful helicopter was given 
by its inventor, Heinrich Focke. Several papers on the autogiro 


also were presented 
WORLD WAR II 


The crisis in Europe in 1939 caused the cancellation of a pro 
posed British-American Engineering Congress at which papers 
on economical airline equipment and on transatlantic air trans 
port, with special reference to flying boats, were to have been 
delivered. Attention of the Society was directed largely to 
matters of national defense, and Dr. Sikorsky presented a paper 
on that subject. The paper on transatlantic air transport was 
given in 1940 at meetings in New York and Los Angeles 


CONVERSION TO WAR 


Entrance of the U. S. into the war in 1941 brought a great 
expansion of the aviation industry and of the activities of the 
ASME. The Aviation Division was reorganized to meet the 
enhanced responsibilities of the Society and the industry. An 





A PROTOTYPE OF 


In the future, it is expected that trailers like this will be carried long distances by air, and shorter distances by helicopter, train, and truck 
Next step is opening the front doors to present an aerodynamically clean configuration 
when airborne. The wheel gear of the roadable pack stores inside during flight. ) 


a Fairchild XC-120 prepares to pick up its roadable pack 
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aviation liaison representative assigned to each Division facili 


tated exchange of ideas, information, and experience, to expedite 
production and improve the performance of American aircraft 

Up to the end of 1941 “‘Defense’’ was the keynote of the 
engineering profession as well as of other groups, but on De 
In the 
it gave those in indus 


cember 8 conversion to the full-scale war effort began 
words of the ASME report for 1942 
try increased opportunity to devote still further energy to the 
business of producing the engines of transportation and of 
combat, without which no modern struggle can be fought, and 
All 
Divisions redoubled their efforts, but special mention was made 
of the rapid progress of the Aviation Division, the Production 
Engineering Division, and the Railroad Division 

Aviation Division Expansion. In keeping with the broadened 
scope of the Aviation Division of the ASME under war condi 
tions in 1941-1942, an expanded committee organization was 
established, comprising an Executive Committee with a sub 


with which the issue must be settled on the battleficld.”’ 


committee on plastic-plywood construction of aircraft; a 
Liaison General Committee on applied 
engines, heat transfer, hydraulics, instruments, production 


mechanics, diesel 
engineering, Management, plastics, research, rubber, safety, 
textiles, wood industries, and metals. Liaison representatives 
were assigned in local sections in aviation industrial centers 
Aviation meetings were held in local sections and student 
branches and co-operation was extended to other divisions and 
research units 
include dissemination of all permissible technical information, 
sponsoring of aviation meetings and educational research proj 
ects, fostering of aviation contacts, publication of more papers, 


Objectives of the Division were expanded to 


and extension of Pacific Coast activities 

The Division participated in three national meetings of the 
Society and presented 14 papers on various phases of aircraft 
production methods and plants, materials, engine filters, air 
carricr terminals, management, and design 
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War Production. In the 1942-1943 period, the problems of war, 
industry, and of mechanical engineers shifted from the tasks 
of designing for production to those of achieving great output, 
with increased emphasis on greater production per man-hour 

The Aviation Division added a subcommittee on Biomechan- 
ics (safety of pilot and crew in crashes) and continued its co- 
operation with local sections, other Divisions of the Society, 
and with Government establishments. Six aviation sessions 
were held at the Annual Meeting, one at the Fall Meeting, two 
at the Spring Meeting, and 18 at the Semi-Annual Mecting. 
Altogether, 72 papers were presented on aviation subjects at 
national meetings within the year. 

The 1943-1944 period brought a favorable turn of the tide of 
war, indicating that, while heavy production must continue, 
plans should be made for the eventual peace. With 2500 mem- 
bers of the Society in the armed forces and most of the remainder 
active in production work, the ASME gave a full measure of 
support to the war effort. At four national meetings, there 
were 28 aviation sessions at which 82 papers on aviation were 
presented. 

25th Anniversary of Aviation Division. The year 1945 marked 
the 25th Anniversary of the Aviation Division (originally called 
Acronautic Division). A commemorative leaflet showed that 
the Division had become one of the largest and most active in 
the Society, amounting almost to a society itself. Of the 18,500 
members of the ASME, more than 3500 engineers were regis- 
tered in the Aviation Division and 2000 of those indicated that 
aviation was their major field. The Division differed from 
most others because it represented an entire industry instead of 
special or particular branches of an industry. 

With the ending of the war in 1945, the ASME turned its 
attention to the problems of reconversion and adjustment to 
peacetime work 


POSTWORLD WAR II ERA 


During the first postwar year the Society made conspicuous 
contributions to important problems, domestic and interna- 
tional. Nuclear energy and gas turbines had prominent parts 
in meeting programs. The American Rocket Society, which 
had been fostered by the ASME, became fully affiliated with 
the ASME, thereby marking another chapter in the close 
association of the ASME with air developments. Noise and 
comfort studies, biomechanics, and weight control were added 
to the regular projects of the Aviation Division. 

And so the aviation work of the ASME proceeded during 
1947-1949, with active participation in major mectings, con- 
ferences, inspections, and visits to Government and industrial 
installations, and special sessions on current problems involving 
gas turbines 


AIR CARGO 


The fiscal year ending September 30, 1952, was the third con- 
secutive year of effort to stimulate participation in the growing 
field of air-cargo handling and air-terminal facilities. 

In 1949 the engineers of the ASME foresaw the growth of 
the air-cargo business and laid plans to serve that field. An Air- 
Cargo Day was inaugurated at the 1949 Annual Meeting, con- 
sisting of two sessions and an inspection trip, sponsored jointly 
by the Aviation Division and the Materials Handling Division 
of the ASME, and by the SAE and IAS. There was an outstand- 
ing exhibit of air-cargo terminal equipment and cargo-aircraft 
models 

At the 1950 Annual Meeting, five of the nine papers dealt 
with cargo operations and cargo aircraft. Jervis C. Webb dis- 
cussed *‘Overhead Floor Tow Conveyors for Cargo Operations,” 
and George E. Hagemann told about ‘‘What’s New in Cargo 
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Terminals."" The versatility and performance of the Boeing 
Stratofreighter were related, and the present and future charac- 
teristics of military cargo aircraft were presented by an Air 
Force officer. The national-defense potentialities of the C-124A 
and DC-6A cargo transports were outlined 

At the Annual Meeting in 1951 there were papers on freight 
handling. John R. Alison described the “‘Transit Van System 
of Transportation,’’ by which the time and costs of loading 
and handling freight could be reduced. Lieutenant-Colonel 
Ivan E. Campbell of the U. S. Air Force discussed the **Air- 
Freight Handling Technique at Kelly Air Force Base."’ 

For the Semi-Annual Meeting at Toronto, the Aviation 
Division arranged for a number of papers by leading acronauti- 
cal engineers of Canada and England. One paper which caused 
much interest was a discussion of the ‘‘Turbo-Jet Transports 
With Special Reference to the Comet,”’ by Wallace G. Townley. 
Henry Knowler of Saunders-Roe, Ltd., came from England to 
talk about ‘“‘The Flying Boat With Special Reference to the 
“Princess.” "’ 

A full day of the 1952 Annual Meeting was devoted to air- 
cargo matters. Air-cargo terminal requirements were discussed 
by a panel which considered the matter from the viewpoint of 
the Civil Aeronautics Administration, of the airport operator, 
of the aircraft manufacturer, and of the airlines carrying both 
passengers and freight, and freight only. A symposium on 
international air-cargo trends was conducted by representatives 
of American, Australian, and European airlines. The panel 
discussion on air-cargo terminal requirements brought out a 
lively discussion of the relative merits of an ideal freight plane, as 
to whether it should be of truck-bed height. Ian H. Grabowsky 
came over from Australia to tell how the air lift of beef was 
changing the whole economy of a part of Australia. Another 
symposium at the 1952 Meeting considered air transportability 
with respect to the requirements of the Navy, the Air Force, 
the Military Air Transport Service, and an all-cargo airline. 
These sessions were attended by over 400 persons, including 
some 75 from the Armed Services and several from abroad. 


TURBOJET DEVELOPMENT 


It was natural that the ASME should take a special interest 
also in turbojet applications for aircraft. In 1950 mechanical 
engineers were thinking ahead to the supersonic speeds of 
the future, as evidenced by studies presented at the 1950 An- 
nual Meeting on high-speed aerodynamic problems of turbo- 
jet installations and designs of turbojet engines for supersonic 
speeds. Two papers and a symposium at the 1980 Spring Meet- 
ing considered naval uses of jet aircraft, performance of jet 
engines, and anti-icing problems of gas turbines. Further 
interest was shown by papers on jet-engine problems at the 
1951 Annual, Semi-Annual, and Fall Meetings. 


FORGING AND EXTRUSION PROBLEMS 


Special attention at the 1952 Annual Meeting was given to 
light-metal forging and extrusion problems in aircraft construc- 
tion, by engineers from an aircraft manufacturer, a builder of 
presses, a producer of forgings, and two suppliers of light 
metals. 

The 1952 Spring Meeting at Seattle gave consideratioi to 
press forgings and panel constructions, landing-gear drop 


tests, and gas-turbine development. The Fall Meeting dealt 
with upper-atmosphere research, cosmic radiation, and a review 
of aviation progress in 1952. 


HEAVY-PRESS PROGRAM 


The Aviation Division, Machine Design Division, Metals 
Engineering Division, and Production Engineering Division of 
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ASME have joined with the American Institute of Mining and 
Metallurgical Engineers, the Institute of the Aeronautical Sci 
ences, and the Society of Automotive Engineers in sponsoring 
discussions of the Air Force Heavy-Press Program for light 
metals. The program involves the design and building of huge 
presses used for forming very large integral sections of air-frames 
such as wing and fusclage members, as well as landing-gear 
components and other parts. Such structures are essential for 
the high-strength and light-weight requirements of present 
and future supersonic aircraft. It has been found that forgings 
and extrusions are most suitable for making these parts, which 
must have precision of form, great strength, light weight, as 
well as the lowest possible cost 

Such presses, to exert 20,000 tons of pressure, weigh 11,000- 
000 Ib with their auxiliary equipment, and stand 27 ft high 
Forging presses are now being built in capacities of 35,000 
tons and 50,000 tons. As an example of the saving which can 
be expected from the use of such heavy presses, Douglas Air- 
craft Company recently reported that whereas the inboard rib 
of a swept-wing airplane used to start with a hand-forged billet 
weighing 1000 pounds, that had to be machined down to the 
finished piece weighing about 200 pounds, and requiring many 
man-hours of work, with the 35,000-ton press a similar part 
weighing about 210 pounds can be ‘‘hammered”’ out by the 
press in a single operation. A spar approximately 30 feet long 
can be made in a single piece. The program will require the 
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investment of a half-billion dollars, which can be provided 
only through Government sources, and is expected to be 
the largest industrial-processing program in the history of 
this nation. It probably represents the most rapid and far 
reaching advance in the art of metal processing in a rela- 
tively brief period of time that has occurred in our industrial 
history 


SUCCESSOR OF THE AIRPLANE? 


Thus has the ASME spanned the entire history of aviation, 
from balloons to rockets, from stick and wire to whole forged 
spars. By its fostering of the American Rocket Society and by 
participating in its work, the ASME has taken a promi- 
nent part in the development of what may become the successor 
of the airplane, and in the conquest of interplanetary space as 
it did in the conquest of the air 

So from 1881 to the fiftieth anniversary of powered flight in 
1953, the ASME has performed faithfully its mission to fulfill 
the vision expressed by its first president in his address of 1881, 
in which he quoted the prophetic words written by Dr. Erasmus 
Darwin in 1781: 


‘Soon shall thy arm, unconquered steam, afar 
Drag the slow barge or drive the rapid car, 
Or, on wide-waving wings expanded bear 
The flying chariot through the field of air.” 





“PTE 
Douglas Ab 
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THE DOUGLAS F4D SKYRAY JET INTERCEPTOR IS DESIGNED TO BE CATAPULTED FROM NAVY CARRIERS AND CLIMB RAPIDLY TO UPPER ATMOS- 


PHERE 


TO INTERCEPT ENEMY ATTACKERS 


(It was this plane, powered by a single Westinghouse J-40 jet engine with afterburner, that set the recently established world’s official airplane 


speed record of 753.4 mph. ) 
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ATERIAL for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat 
ter While few quotation marks ar« used, passages that are 
directly quoted are obvious from the context, and credit to 


original sources is given 


Mechanized Electronics 
Production 


HE development of a production system—code-named 
Project Tinkertoy— which turns out complete units from 
electronic components and offers industry an entirely new pat 
tern of manufacturing short cuts, was announced by the Navy 
Bureau of Aeronautics and the National Bureau of Standards in 
Washington, D. C., recently 
The process makes possible the manufacture of certain elec 
tronic equipment through mechanized assembly of bulk or raw 
materials with a minimum of hand labor and at considerable 
saving in time 
The basic element in the NBS modular design system is a 
ceramic wafer of electrical grade steatite with three notches 
equally spaced on each side. On the two faces of the wafer 
are assembled resistors, capacitors, inductors, tube sockets, 
and other electrical components. 
A serics of these wafers when stacked one above the other 
notches aligned and conductors fitted, interlock in a wide va- 


riety of circuit arrangements. Wire conductors serve as struc- 


G. 1 


Conducting circuits are inspected automatically 
up appropriate test circuits in this electronic inspection 


PATTERN INSPECTION 


Punched cards set 


f 


tural supports as well as circuit conductors. The end product, 
a plate assembly of stacked wafers, all mechanically wired and 
soldered, may be fitted into any suitable mechanical structure 
Electrical connection may be made to it by several methods 
Perfection of a plug-in connection, promising a practical method 
of utilizing the plate assembly, will enable relatively untrained 
personnel to replace quickly any defective part of an electronic 
unit 

A complex submarine-detection device, which is needed in 
large numbers in time of war, was selected for a sample test. 


FIG. 2 RESISTOR-TAPE APPLICATION 


(One or two resistor tapes automatically may be applied to a wafer 
surface. One-half-inch segments are severed from a roll and pressed 
between silver electrodes 


Keeping to the same size and performance requirements, the 
new machine-made modules were substituted for the previous 
maze of wiring, resistors, capacitors, etc 

After a sample device passed the tests completely, a contract 
was awarded to the Kaiser Electronics Division of the Willys 
Motors, Inc., to manufacture the device on the new machines 
in order to determine whether it could be mass-produced 
Delivery of the first detection devices of the initial order were 
made recently to the Bureau of Aeronautics, which hopes that 
private firms will adapt the method to their productive needs 
and, by adding their know-how, improve on it 


MPE PRODUCTION SYSTEM 
svstcm 


ceramic 


Production of Electronics 
materials. The 
are produced directly in 

Ceramic capacitors are 


The MPE (Mechanized 
largely utilizes noncritical raw 
wafers—*/s in. sq X '/16 in. thick 


quantity from the raw ingredients 


1000 







































FIG. 3} CAPACITOR-WAFER ASSEMBLY 


One or two titanate capacitor bodies are automatically bonded to each wafer surface. 
matically orients, assembles, and bonds capacitors to wafers 


produced in a similar fashion. Another part of the line pro 
duces adhesive tape resistors 

These and other basic parts are fed into the production line 
The appropriate circuits are printed by automatic machines 
The circuit configuration is achieved through photographic 
processing. Quality control is established by automatic in 
spection, directed by information prepared in punched-card 
form. Special components, not suitable for ‘‘printing™’ tech 
niques, can be incorporated into the modules. Automatic 
physical and electrical inspection is provided for in the produc 
tion line 

The MPE system is based on the use of bulk or semiprocessed 
materials, and the line produces all the large-quantity parts 
except for the tubes. The pilot plant is designed for a produc 
tion goal of 1000 modules per hr. Joining modules together to 
form subassemblies may also be accomplished by machines 


WAFER PRODUCTION 


The wafers and tube sockets are made from a controlled com 
bination of talc, kaolin, and barium carbonate. The three 
minerals are mixed, filtered, and dried toa flour. The flour mix 
ture is further refined and then loaded into a mechanical press 
which stamps out the wafers and tube sockets and cuts the riser 
wire notches. The press can produce about 2800 pieces per hr 
From the press the wafers are sent through a tunnel kiln, oper- 
ating at 2300 F, which cures the ceramic in nine hours. After 
curing, the wafers are mechanically gaged, and all pieces which 
do not fit within close tolerances are rejected 


COMPONENT PRODUCTION 


The titanate capacitor body is manuiactured in much the 
same manner as the ceramic wafers. The capacitor is nonpo 
rous ceramic composed usually of magnesium, barium, calcium, 
and strontium titanates of high purity. It is about '/2 in. sq 
and 0.02 in. thick. The capacity values vary from 7.0 micro 
microfarads to 0.01 microfarad. Raw-material batches weigh 
ing about five pounds will produce about 100,000 capacitors, 
about 80 per cent of them accepta ble 
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The materials required for 
manufacture of tape resistors 
are a heat-resistant asbestos 
paper tape known as Quin 
terra, polyethylene tape, car 
bon black or graphite, resin, 
and a solvent. The resistor 
formulation, consisting of a 
mixture of the carbon, resin, 
and solvent, is ground to a 
very fine adhesive powder 
The compound is then sprayed 
on a loop of Quinterra tape 
Immediately after the com 
pound is sprayed on, a pro 
tective coating of polyethy 
lene tape is applied over the 
resistor compound. The tape 
is slit into five or six narrow 
strips and stored on rolls in a 
refrigerator. A 75-ft roll of 
tape will produce over 10,000 
resistors, The tape resistors 
produced have a range from 
10ohms to 10 megohms, They 
will hold their rated resist 
ance within + 10 per cent up 
to temperatures near 400 F 
and are capable of '/y-watt 


pow cr dissipation at the operating temperature 
METALIZING 


Metalizing is the name given to a series of operations in 





ASSEMBLER 


Parts-mounted wafers are loaded in vibratory bowl feeders that issue 
into a stacking jig. Simultaneous soldering 
operations bond riser wires to the wafer notches 









FIG. 5 MPI 

The product of the Mechanized Production of Electronics is a stack 

of four to six steatite wafers, upon which are mounted silver conducting 

circuits and tape resistors, titanate capacitors, and other miniaturized 
electronic parts 


MODULES 


which appropriate sections of the wafer or capacitor body are 
silver-painted. During these stages, circuits are printed on the 
wafers, the notches are coated, the conducting surfaces and leads 
are applied to capacitors, the bodies are cured in a furnace, and 
the circuits are inspected. All of the operations are mecha 


nized 
COMPONENTS ASSEMBLY 


Once the wafers and the components have been made and 
metalized, the next step is their joining. Machines are used 
to apply up to two capacitors to cach side of a wafer. Other 
machines apply cither one or two resistors to each side of a 
wafer. Rolls of resistor tape are mounced on a machine that 
automatically cuts the tape into '/,in. strips, presses the tape 
between printed electrodes on a wafer, applics pressure, and 
cyects the completed piece Tube sockets are also mounted on 
their appropriate wafers so that the pins will connect with the 
suitable notches 

After many of the steps in the components assembly process, 
operations such as soldering and tinning must be performed 
These are accomplished automatically by utilizing such methods 
as induction heating and dip tinning 


‘ 


MODULE ASSEMBLY 


Uniform wafer-mounted component parts, including wafer 
mounted coils, toroids, potentiometers, and crystals are now 
The complete assembly of the module is 


ready for assembly 
Six vibratory feeders issue 


accomplished in a single machine 
the wafers to a loading device that holds the wafers in an up 
right position between specially designed jaws. A chain drive 
carries the jig to a soldering position at which six riser wires are 


guided into appropriate notches, three on a side. The mecha- 
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nism brings soldering irons in contact with the unit and bonds 
the wires to the notches. A mechanism next turns the unit 
90 deg, and the chain drive carries it to another soldering posi- 
tion where six more wires are bonded to the module. The final 
operations on an assembled module consist of automatically 
clipping the riser wires at specified positions and testing the 
completed units. 


AUTOMATIC INSPECTION 


During cach stage in the mechanized production of eclec- 
tronics, provision 1s made for 100 per cent automatic inspection 
This is both a physical gaging and an electronic comparison 
Printed circuits, resistors, and capacitors are compared with 
their electronic equivalents both before and after assembly 
This is accomplished by use of electronic computers, bridge 
circuits, and other comparison devices. The testing ‘‘code”’ 
is contained on the punched cards which were prepared by the 
design engineer and have accompanied the wafers all through 
the production process. After the final assembly of the module 
the whole circuit is again tested to sce that it meets specifica- 
tions within set tolerances 


FINAL ASSEMBLY 


The final operation may not necessarily be considered part of 
the Project-Tinkertoy plant. Normally, a set of modules (some- 
times as Many as ten) are mounted on or between copper-clad 
base plates. Circuits have been etched into the copper surface 
and connect the riser wires of the several modules to form a 
complete electronic circuit. Several such plate assemblies may 
form an equipment. One base plate with six modules, for in- 
stance, contains all the necessary circuits to make a six-tube 
radio receiver function properly 


Transmission-Plant Fire 


ITAL fire-protection lessons emerged from General Motor’s 
Detroit transmission-plant fire, according to the October, 
1953, issue of Factory Mutual Record. The fire, said to be the 
largest fire loss in the history of American industry, destroyed 
the large structure in about 14 hours. Property damage was 
estimated at $40 million. This plant had been the sole source 
of Hydra-Matic automobile transmissions—which are used not 
only in cars of GM's own division, but in cars of other manu- 
facturers as well 
The Factory Mutuals had no insurance on this particular 
General Motors plant, and had made no inspections, but follow- 
ing the fire they were able to visit the plant and obtain availa- 
present an authoritative 
The Factory 


ble information; the object—to 
account of the fire and its lessons to industry 
Mutual Record account follows: 

The huge building, covering 1'/2 million sq ft, or nearly 35 
acres, was comparatively new, having been started in 1949 
It was mainly one story with a flat roof. There were no fire 
cutoffs. The roof was steel deck, supported by I-beams on 
steel trusses, which in turn were supported by large H-columns 
Roofing consisted mainly of glass-wool insulation, with some 
celotex insulation, over two layers of asphalt-saturated felt, 
covered with three layers of roll roofing felt, hot tar, and slag 


PROCESS HAZARDS 


Typical plant operations were dry machining of castings, 
automatic screw machining, heat-treating, oil quenching, gear 
cutting with high-flash oil, rustproofing with oil, and tool 
grinding. These operations are not uncommon to mass 
production machine shops 

Widespread use of mineral cutting, quenching, and rust- 
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proofing oils and high production rates resulted in a large total 
amount of flammable liquid within the building 

There were three large rustproofing dip tanks in the south 
end of the building. The tank near the fire's origin contained 
450 gal of rust-preventative oil, having a flash point of from 
100 to 105 deg 

A monorail conveyer carried metal parts on hooks through 
the tank. It then rose to a 14-ft elevation, ran 40 ft south of the 
tank, turned and traveled to a point 80 ft north of the tank 
Here it dipped down to floor level for unloading and then re- 
turned to the tank. About three feet below the conveyer, a 
metal trough two feet wide caught the drippage 


AUTOMATIC PROTECTION 


The dip tanks and ten feet of the drainboard on cither side 
were protected by a fixed CO, system of two 100-lb cylinders 
There were two 950-gal oil-quench tanks in the vicinity, also 
protected by COy. There were no sprinklers in the area 

Only a small part of the entire manufacturing areca was 
sprinklered—estimates varying from 10 to 20 per cent. These 
were generally along the west wall. Contracts had been let, 
however, to install sprinklers in some additional locations 

The ten-inch yard loop, supplied by a city main, was backed 
up by a 200,000-gal gravity tank of which 100,000 gal were 
reserved for fire. Yard hydrants were spaced around the build 
ing, but due to the unusual width of the structure, central areas 
were nearly 500 ft from hydrants 


FIRE STARTS 


Employees of a plumbing contractor were using an acetylene 
torch to remove a two-inch steam-condensate pipe. A four 
man crew had been working in the area for some time, with 
one of them acting as a fire watcher equipped with a 20-Ib 
CO, extinguisher 

The welder had just burned through the pipe when the 
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The fire at this 


watcher on the floor noticed fire in the trough 
point was 1] ft above the floor and only 15 ft from the dip tank 
The conveyer was stopped at once 

As the fire started to spread, the contractor's men and plant 
employees began using 20-lb CO, extinguishers. The fire, 
however, kept gaining between applications of the gas. A 
foreman used a 150-lb dry-chemical extinguisher but, due to 
the clevated location of the fire and the face that the men were 
working from a ladder, extinguishment with the facilities 
available became impossible 

Dense black smoke soon seriously hampered the fire-fighting 
activities. In a short time, the trough buckled, spilling burn 
ing oil on the floor 

A small hose stream was used on the floor fire 
minutes after the fire started, the lights in the area went out 
and power for exhaust ventilation failed. Within minutes, the 
blaze had traveled along 120 ft of the drip trough, spreading 
intense heat. The heavy smoke caused employees to abandon 
the building. From this time on, all fire fighting was done from 
outside the building 


About five 


BUILDING DOOMED 


The public fire department at nearby Livonia was notified 
about six minutes after the fire's start. Three pieces of Livonia 
equipment were immediately dispatched and calls sent out for 
help from six surrounding communities and Detroit 

Intense heat and heavy smoke completely sealed off entry to 
the burning building. Pumpers took suction from yard hy 
drants. The water pressure in the public mains held up satis 
factorily, but the large draft from the numerous hose streams 
on the yard system and from opened sprinklers, as well as the 
loss of water from sprinkler piping broken by roof collapse, 
reduced the pressure in the yard mains, and the gravity tank 
was quickly emptied. To stop water waste from the broken 
pipes, the fire department closed the sprinkler control valves. 



















































































FIG. 6 PLAN OF WORKS SHOWS OCCUPANCIES AND WHERI 
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Even a stronger water supply and more hose streams would 
very likely not have been effective on a fire of this large area 
and intensity 

Roof collaps« was progressive from south to north, and the 
entire roof caved in, followed by pulling in of the outer walls 

What furnished the fuel for the fire to spread? The presence 
of drip troughs, sizable exposed oil surfaces, and oily machine 
shop occupancies could account readily for the spread of fir 

Heat apparently spread along the ceiling and melted the roof 
As the heat increased, the steel deck 


asphalt ahead of the fire 
roof asphalt, which then 


buckled, allowing air to reach the 
ignited Dripping and burning asphalt fell into the room 
where temperatures already were above the ignition point, and 
thus contributed additional fucl for the fire, but the large 
amounts of oil present without sprinkler protection alone could 
have wrecked the building structurc 

There were no automatic sprinklers over some of the areas 
having flammable liquid. The CO, protection at the rust 
proofing dip tank could not be expected to give adequate pro 
tection for the combination of dip tank and long, elevated drip 
Neither could manual fire fighting be expected to be a 
Automatic sprinkler protection 1s 


trough 
dependable supplement 
indispensable for such conditions 


CONCLUSIONS 


Hazardous areas should be enclosed. This would prevent 
intense heat billowing along the ceiling, buckling exposed steel 
work, and starting fires in other combustibles 

Welding and cutting operations, as one of the chief causes of 
serious fires, are the responsibility of a plant's fire organization 
and require close and continuous supervision at all times 

Manual fire fighting cannot be depended upon as a substitute 
fer automatic sprinklers in buildings of this tremendous size 
It is manifestly impossible to control a severe fire with hose 
streams alone if a building is very wide and cannot be entered 
A narrower building would have permitted more effective fire 


fighting 


60,000-Kw Power Reactor 


HE Atomic Energy Commission has embarked on a pro 
gram ¢> construct a full-scale power reactor. This was re 
vealed by Thomas E. Murray, Fellow ASME, commissioner, 
U.S. Atomic Energy Commission, in an address before the 
Electric Companies Public Information Program, Chicago, IIL, 
recently The reactor, he said, will produce a minimum of 
60,006 kw of electric energy, with good possibilities of much 
It is proposed to have it in operation in three 
This, Mr. Murray added, is America’s answer 
peacetime answer - to Sovict atomic 
It should show the world that, even in this 
still 


higher output 
to four years 
its significant recent 
weapons tests 
sravest phase of arming for defense, America’s eves are 
cn the peaceful future 

The design of the reactor chosen was inherited from a Naval 
project. He pointed out, however, that it was not selected at 
random but was onc of several studied for some time and approved 
by the entire reactor fraternity--and in addition, that this 
particular reactor was much farther along than any of the 
alternate systems 

Also, there are still a number of competent scientists and 
engineers, he said, who believe the AEC should have continued 
development efforts and only build a large-scale unit when 
more nearly sure that the power produced would compete in 
cost with conventional power. However, he said that the 
AEC recognized that such a course meant more paper studies 


and more delays and decided, therefore, to ‘‘launch out” into 


MECHANICAL ENGINEERING 


the reactor depths to construct a power-producing unit designed 
according to the technology known now or within reasonable 
reach of the engineer's grasp. The Commission was persuaded 
that it had much to learn that could only be learned by build- 
ing and by operating. The AEC also recognizes that costs of 
power, derived from this first reactor, will be higher than costs 
from modern plants, he said. But the real answer to costs will 
never be known until several 
and operated 

Consideration has been given to the possible location of this 
first reactor at or near one of the gascous diffusion plants 


If this is done, the unit would supply but a small fraction of 
Any 


large-scale reactors are built 


the mammoth power requirements for such a plant 
higher power costs would have small effect on the Commis 
sion’s over-all electrical operating expense 

Because of previous experience with 
chosen, Westinghouse Electric Corporation has been selected 
by the Commission as principal contractor for the development 
of this first power reactor. Private enterprise and private capi- 
tal are invited to participate, Mr. Murray stated. The Commis- 
sion will welcome offers from industry to invest risk capital 
in the building of the steam and turbine portions, as well as in 
the operation of the entire plant, he said 

Supervision of the project has been delegated to the AEC’s 
Reactor Development Division. The director of this division, 
Dr. Lawrence R. Hafstad, has assigned the immediate responsi- 
bility for the job to Rear Admiral H. G. Rickover, the Navy 


reactor expert 


the reactor system 


Future Power Supplies 


HE future supply of power involves problems that require 
forethought and serious consideration, A. G. Christie, re- 

search professor of mechanical enginecring, The Johns Hop- 
kins University, Baltimore, Md., told a meeting of the Engi- 
acering Institute of Canada held in Montreal, Quebec, Canada 
Professor Christie is a past-president and Honorary Member of 
ASME 

Studies of the growth of power systems, he said, indicate that 
peak loads have increased over long periods at an average 
cumulative rate between 6 and 7 per cent per year. Thus, peak 
loads double in about 11 years. There is little evidence that 
load saturation is near at hand. New uses for clectricity are 
constantly developing on the farm, in homes, in factories, for 
electrochemical processes, etc. These will probably maintain 
the present rates of load growth for many years provided no 
wars or economic disturbances intervene 

This rate of increase until 1975 will lead to peak loads that 
are four times present demands, Professor Christie pointed out 
The seriousness of the problem of future supplies becomes ap 
parent from the need for construction of power-generating plants 
and distribution facilities by 1975 with capacities four times 
the total capacity of all present generating stations. One has 
only to consider the present generating capacity in clectric 
control stations of approximately 80,000,000 kw in the United 
States and of about 9,910,000 kw in Canada to realize the 
tremendous increases in generating plants and distribution 
systems that must be in operation by 1975 

Approximately 7 million kw of new capacity were added to 
the power systems of the United States in 1952 at a cost of 
$3,700,000,000. In Canada about 840,000 kw were added in 
1952 at a cost of $538,000,000. Plans called for the addition 
of 11,800,000 kw of capacity in the U. S. this year and additions 
of 665,000 kw were said to be contemplated in Canada. While 
97 per cent of the homes in the United States are electrified, 
the average home use is only 2175 kwhr per year which is con- 
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siderably below the Canadian average. A factor in the increas- 
ing use in the home is the steady decrease in the average cost of 
service in spite of higher fucl and labor costs in production 
In the U. S. this average cost decreased from 4.3 cents per kwhr 
in 1937 to 2.76 cents in 1952. Farm electrification is a load of 
increasing importance with an average use of 3075 kwhr in the 
U. S. last year 

The provision of increased capacity involves financial as well 
as engineering problems, Professor Christie declared. The 
average cost of new gencrating plants and distribution systems 
in the United States over the last three years was about $380 
per kw of capacity. At this rate the cost of necessary additional 
capacity by 1975 in the U. S. would be about $91,200,000,000 
If the same rate is assumed for Canadian steam and hydro 
electric plants, totaling 46,667,000 kw, these additions will 
cost $17,733,000,000 by 1975. Professor Christie asked, where 
are these large sums of money to be found? How can such ex 
tensions be financed without causing economic disturbances? 
These money problems must be solved jointly by engineers and 
financiers, he said 

Some may question the high cost of future capacity 
cost hydroelectric sites near power-consuming centers already 
have been developed. The more distant sites will be expensive 
to exploit and will require costly transmission lines. The cost 
of steam stations has increased over 60 per cent during the last 
20 years in spite of the use of large units and will probably con 
tinue to increase. Hence, the costs previously mentioned can 
be reasonably assumed for estimating purposes 

Engineers face difficult problems in the determination of the 
best and most economical means to provide for these increasing 
Foresight is needed to estimate what 


Low 


power demands, he added 
sources of power may be made available, what location should 
be reserved for future power sites, and what distribution and 
interconnected systems should be planned. Steps should be 
taken at he warned, to secure sites needed for future 


generating plants before urban development or other commer 


once, 


cial uses prevent the acquisition of the desired areas even though 
the property may not be used for some years. The art of power 
development is changing rapidly and all plans must provide 
for adjustment to such changes. It is evident that engineering 
statesmanship is needed to guide discussions on these develop 


ments 


1130-F Power Station 


CCORDING to Dr. H. Tietz, Bayer, 
Leverkusen-Bayerwerk, Germany, a and 
back-pressure turbine working at 2280 psi and 1130 F at the 
outlet of the boiler have been in operation at that power plant 
since November, 1951. The entire August 21, 1953, issue of 
Zeitschrift des Vereines Deutscher Ingenieure was devoted to this 


Farbenfabriken 


stcam boiler 


installation 

The boiler, a Benson type designed for outdoor use, was 
supplicd by the Dirr Works, Dusseldorf-Ratingen, and has a 
capacity of 276,000 Ib per hr. It is fitted with a melting hopper 
for molten slag removal. Fly ash, which is separated by a 
Feifel cyclone plant, is returned to the combustion chamber 
The steam first passes through a back-pressure turbine which 
works in a pressure drop of 2280 psi and 1130 F to the back pres 
sure of 440 psi. Part of this steam at 440 psi is used for driving 
the feed pump and for regenerative preheating, the remainder 
flows through a subsequent radial turbine of the Ljungstrom 
type and expands to a pressure of 100 psi. The steam is then 
condensed in a heat exchanger. By means of its heat of con 
densation it produces vapor at 85 psi from chemically softened 


water which is used for manufacturing purposes 
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The feed pumps deliver the condensate of the heat exchanger 
at a temperature of 330 F and force it up to a pressure of 3420 
psi. The feedwater is brought to approximately 400F by 
means of condensing steam at 440 psi and enters the economizer 
of the boiler at this temperature 

The difficulty in the construction of this plant was the selec 
The tubes in the economizer of 


tion of the best fit material 
this boiler consist of carbon stecl containing about 0.20 per 
cent ( The tubes of the heating surfaces of the evaporator arc 
made from 0.5 per cent molybdenum steel, the superheater tubes 
for steam temperatures up to 932 F being manufactured from 
0.8 per cent chrome and 0.4 per cent molybdenum. A high 
alloy chrome-nickel steel was chosen for the remainder of thi 
superheater in which the steam is heated up to 1130 F, chat is 
in which the material of the tube walls is subjected to a tem 
perature of up to 1200 F 

In American plants, which are in operation at a temperature 
of 1050 F, an austenitic material containing 18 per cent Cr and 
8 per cent Ni for the last part of the superheater is used. Asa 
result of discussions with American engineers, namely, J. J 
Kanter, Crane Company, Chicago, IIl., and Richard F. Miller 
and D. C. Buck, of United States Steel Corporation, Pittsburgh, 
Pa., the original intention of using 16 Cr-13 Ni-3 Mo steel was 
abandoned and instead of that a 16 Cr-13 Ni steel without Mo 
but stabilized with columbium was selected. Not only are the 
tubes of the superheater manufactured of this material but also 
the pipes connecting boiler and turbine, valves and slide valves, 
collectors, and other parts subjected to high temperatures 

In order to minimize temperature shocks, the connection be 
tween boiler and turbine is not constructed as a single pipe but 
is arranged in the form of a cluster of 28 tubes made from th« 
same austenitic stecl. Each of these tubes has an interior diam« 
ter of approximately 1.5 in. and a thickness of 0.5 in 

The turbine ts of the single radial type and was supplicd by 
the Siemens-Schuckert Works. It has a casing made from fer 
Apart from che fittings, the intercept valves, 
only the nozzle casings and 


ritic material 
and control valves in the turbine, 
the first stages up to a steam temperature of approximately 
970 F are constructed from austenitic materials. All the re 
maining parts are of ferritic materials. Chrome-molybdenum 
steels have been used in cases where temperatures render this 
necessary. Up to the present time the boiler of this plant has 
experienced 11,000 running hours on full load, the turbine 
about 7000. Thus far the materials selected have proved to be 
satisfactory. In the case of valves or collectors of great wall 
thickness made from austenitic material where large differences 
in temperature during heating or cooling have occurred in 
advertently, cracks have appeared as a result of temperature 
shock. It was possible to overcome slight damage, which o¢ 
curred in the 1000-F temperature range in ferritic material of 
the shaft labyrinth packings of the turbine, by altering the 
construction and changing over from 6 per cent chrome steel 
to 13 per cent chrome-molybdenum-vanadium steel 

Flanged joints have been avoided in so far as possible. All 
ficcings are welded. Welding of the tubes was carried out partly 
by the Heliarc process, although in the main the electric-ar 
process was employed using pure austenitic electrodes. Joints 
between austenitic and ferritic materials were made by means 
of mechanical flanges. It was found that the material, particu 
larly the austenitic material, is sound and, moreover, is still 
tough after the period it has been in service 

In spite of the high steam temperature the austenitic mati 
rials show remarkably little tendency to oxidation, especially 
For this reason 


if there is no salt present in the feedwater 
efforts are made to keep the salt content in the feedwater lower 
than 0.15 ppm 
hydrate 


After thermal degasification some hydrazine 


is added to the feedwater (approximately 0.5 ppm 
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to make absolutely certain that there is no more oxygen in the 
water, and it is kept alkaline by addition of ammonium hydrox 
ide (approximately 0.2 ppm 

During the whole period in which it has been in operation, 
the plant has proved to be reliable. Should it be decided to 
enlarge the power station, the same temperature would be 
used, provided the investigations which have been made do 
not open up the possibility of a further increase in temperature 


Load-Calibrating Devices 


HE development of load-calibrating devices of unusual 
size and capacity by the National Bureau of Standards, 
Washington, D. C., will permit the standardization of the 
largest matcrials-testing The four 
NBS 3 million-Ilb-capacity compression dynamometers, recently 
completed, are said to measure accurately forces up to 12 million 


lb 


machines in existence 


MULTIMILLION-LB TESTING MACHINES 


Prior to development of these dynamometers, which use 
attached wire-resistance strain gages as part of their load 
indicating systems, the highest load which could be measured 
accurately was approximately 2'/, million lb. To do this 
required the simultaneous use of a considerable number of 
calibration devices (such as proving rings) of 200,000 and 300 
000 Ib capacity. It is estimated that a testing machine now 
can be calibrated to 10 million Ib by means of the new dyna- 
mometers in about !/4 the time and about '/, the cost formerly 
required to calibrate it to 2'/, million Ib 

NBS for many years has maintained a program to provide 
means of verifying the accuracy of tension and compression- 
testing machines. These machines, widely used by industrial 
plants and laboratories, vary in size from small devices for test- 
ing small samples of rubber, textiles, plastics, and similar ma- 
terials, up to the huge machines capable of crushing a steel 
girder or a concrete cylinder several feet in diameter. Typical 
examples of these machines are the 4 million-lb machine at the 
University of California, Berkeley, Calif., and the § million-Ib 
machines operated by the Department of the Navy in Phila 
delphia, Pa., and the Bureau of Reclamation at Denver, Colo 


FriG. 7 THE 1 MILLION-LB DYNAMOMETER AND ITS ELECTRICAL 


INDICATING INSTRUMENT 


(With this and other higher-capacity devices, such machines can now 
be calibrated up to 12 million Ib 


werevveveue 
vrerebpbepe 


FIG. 8 A 300,000-LB-CAPACITY PROVING RING BEING CALIBRATED 


BY LOADING IT AGAINST THREE 100,000-LB RINGS 


NBS long has had a machine with a capacity of 10 million Ib, 
believed to be the largest capacity of any testing machine in 
the world. 

High-capacity testing machines are both important and neces- 
sary to an engineering-research program, as tests of small speci- 
mens do not always give a complete picture of what may be 
expected from a structure fabricated from large rolled sections 
or forgings. It has been the experience of research engineers 
that the soundest approach to the solution of this problem is 
to apply actual service loads to full-scale specimens which have 
been fabricated from the same type of materials used in the real 
structure. This means that in the case of such structures as 
welded ship hulls and aircraft fuselage and wing components, 
the loads required will be great 

Still another reason for emphasis on testing full-scale units is 
the fact that failure of such structures in service is sometimes 
due not to lack of strength of the material but rather to points 
of high stress. These critical areas are caused by designs which 
include sharp angles or notches introduced into the structure 
during machining or welding. Points of high stress may oper- 
ate in various ways; a complicated shape welded together may 
shrink as it cools, in such a way that parts of the structure are 
stressed almost to failure before any external load is applied; 
or a notch cut in an airplane-wing hinge may concentrate 
stresses 2 or 3 times as great as the average computed stress. It 
is impossible to reproduce, in a small-scale model, the effects 
of welding stresses or machining notches 


CALIBRATION 


In order that the results obtained in research of this type may 
be considered reliable enough to be compared with results from 
different laboratories, NBS must control the accuracy of its 
testing machines. It is a simple matter to calibrate smaller 
machines by use of proving rings, but the calibration of the 
larger machines presents definite obstacles. Proving rings are 
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made in capacities up to 300,000 Ib, and although it is possible 
to calibrate above this limit by loading several rings simultane- 
ously (the method has been employed up to about 2.6 million 

Ib), the process is costly and difficult 
The objective of NBS was the design of devices that would 
achieve the stability and accuracy of the proving ring. The 
unique features of these NBS load-measuring devices are said to 
be the application of the method of using wire strain gages for 
measurement of very high loads, the procedure used to calibrate 
the devices, and the particular feature of design in which the 
, highly stressed column is flared out at top and bottom to inte 
This 
design results in relatively low stresses between the device and 
the bearing blocks through which they are loaded by the test 
ing machine, so that accurate and reproducible results may be 


gral ends having bearing surfaces of relatively large area 


obtained 

The dynamometers are employed in conjunction with an 
electrical indicating instrument, modified from the ordinary 
commercial strain indicator for strain gages. The electrical 
instrument is used to measure the small shift of balance of a 
bridge circuit composed of clements of wire-resistance strain 
gages attached to a highly stressed portion of the device. By 
mounting some of the gages in such a way as to measure the 
compressive strains parallel to the load axis of a compressive 
column, and other gages to measure tension strains caused by 
the lateral expansion of the same column, a bridge having a 
maximum output and good temperature compensation can be 
formed 

The NBS devices are calibrated by extending the method 
developed for large proving rings which exceed the capacity of 
the 110,000-Ib machine. In 
calibrating a 300,000-Ib ring, the ring is first calibrated as far 
as possible by dead weights. It is then set up in a testing ma 
chine and loaded against three 100,000-lb proving rings, which 
have been calibrated previously to capacity by dead weights 
The load exerted by the machine is transmitted through the 
300,000-Ib ring and shared equally by the three 100,000-Ib rings 
All 4 rings are read at once and the load is computed from the 
In this way a calibration may 


Bureau's dead-weight-testing 


2 


readings of the 3 smaller rings 





mel 


— 


FIG. 9 SETUP IN THE 





NBS 10 MILLION-LB TESTING 
PROCEDURE FOR A } MILLION-LB DYNAMOMETER 
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be secured to 300,000 Ib and the errors of the testing machine 
do not affect the result 

In extending the process, 4 large rings are calibrated by this 
method and then used together to calibrate a million-lb wire 
strain-gage dynamometer; 3 or 4 of these, in turn are used to 
calibrate the 3 million-lb device 

Although there are many problems yet to be solved in this 
type of instrumentation, the present devices appear to be satis 
factory in the work done to date. On the basis of widespread 
interest among materials engineers, NBS predicts that dyna 
mometers of this new type will be used to calibrate large testing 
machines in government laboratories, universities, and other 
research laboratories, at a reduced cost and a saving of time 


Giant Oil Hydraulic Pumps 


PS aenen of oil hydraulic pumps, cach having a maximum 
capacity of 4000 hp, were demonstrated recently by Water 
bury Tool, Division of Vickers, Inc., Waterbury, Conn 

Designed and constructed by Waterbury Tool, the pumps, size 
300, heavy-duty, are high-pressure, oil hydraulic pumps of the 
axial-piston, variable-displacement, reversible angle-plate type 
Each pump weighs over 20 tons and is said to be the largest of 
its type ever designed and manufactured 

These pumps were designed for the E. W. Bliss Company of 
Canton, Ohio, for use on a giant tube-reducing machine which 
E. W. Bliss is building for Tube Reducing Corporation in Wal 
lington, N. J. (See Mechanica ENGINEERING, November, 
1953, page 904 

When completed, the giant machine will produce cold 
finished tubing compression-formed to size, shape, and finish 
It will process ingoing tubes ranging in outer diameters from 
18 to 10 in. for reductions from 17 to 9 in. in outer diameters 

In the tube-reducing machine, these pumps are required to 
move the 1§0-ton saddle which carries the dies back and forth 
across the tube at a closcly controlled rate and through a closely 
The maximum length of the saddle ri 
The maximum rate of reciprocation is one 


controlled distance 


ciprocation ts 72 1n 





MACHINE SHOWING THE CALIBRATION 
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cycle per second. Since no reversing valves are used, this re- 

quires that the pump reverse its delivery once cach second. A 

specially designed cycling control is used for controlling the 


pump delivery on the machine 
DESIGN 


The reversing feature of the pumps climinates the necessity 
for separate reversing valves on this application 

Adjustable displacement of the pumps permits speed control 
of the saddle in either direction without separate flow-con- 
trol valves 

Centering cylinders are built in on cach pump. They are 


spring-actuated and pressure-released. They are so arranged 


MECHANICAL ENGINEERING 


that in the event of clectrical or pressure failure, they will 
immediately center the pumps, stopping the saddle. They also 
insure that the pumps are in neutral when starting. 

Each of the two pumps per machine is capable of delivering 
up to 2300 gpm in either direction of flow at pressures up to 3000 
psi and will operate cither as a pump or a hydraulic motor 

The pumps operate the saddle cylinders in a closed circuit 
supercharged from an external pressure source and the replenish- 
ing check valves are built integral with the pump 

Each pump has 13 cylinders using pistons approximately 4 in 
in diam 

Overload protection is provided by full-flow by-pass relict 
valves—one for each line—which are also integral with the 
pump. These relief valves are adjustable 

System connections are 10-in. ips for the main system and 3-in 
ips for circulation and replenishing, in order to keep friction- 
line losses to a minimum. 

A sliding-type control on each pump determines the direction 
and rate of oil flow (the sliding control is actuated by an ex- 
ternal hydraulic cylinder operated by the master cycle control 
Stroke length and rate are adjustable while running and on 
this application will provide any speed from zero to 45 cpm 

Because cach pump in this application is required to stroke 
from zero to 2300 gpm in one-half second, then back to zero in 
one-half second and reverse through the same cycle, it is im- 
portant to keep the reversing load to a minimum. For this 
reason, the angle plate in the pumps is mounted on a vertical 
axis to climinate gravity effects on rapid stroking 

The main thrust and radial bearings for this pump had to be 
specially designed 

The weight of a complete pump ts in excess of 20 tons 


OPERATION 


In use, cach pump is connected across a double-acting cylinder 
with equalizing lines between the cylinders to insure simultane- 
ous Operation. The stroking of the saddle approaches a sine- 
wave motion with the pump moving from zero to full stroke 
during the first half of the saddle movement in one direction and 
then moving from full stroke to zero in the second half, during 
which the pump runs as a motor and acts asa brake. The pump 
angle plate crosses neutral just before the end of the saddle 
cylinder stroke. When the saddle is at the mid-point of its 
stroke, the pump angle plate gives maximum flow. At the end 
of the stroke, the pump angle plate gives minimum flow 

A servomechanism controls the pump angle plates during 
stroking, using the phase shaft betweenthe saddle and the 
pumps to provide the control force. The stroke length and 
the stroke frequency are controlled by the same mechanism 
governing the rate and the angle through which the pump 
angle plates are moved relative to the saddle motion 


New Photographic System 


MULTIEXPOSURE, microsecond photographic system 
that records activity at speeds of one-millionth of a 
second and even smaller speeds under certain conditions, has 
been developed by electronics engineers at the Midwest Re- 


search Institute, Kansas City, Mo. The scientists, Leon D 
Findley, J. H. Van Horn, and Elbert S. Kennedy, of the Institute 
staff presented a technical paper describing the system before 
the ninth annual National Electronics Conference in Chicago, 
Ill 

The new photographic device is expected to be extremely 
valuable in tasks of scientific investigation since it is often 
necessary to photograph objects or phenomena which change 


rapidly in position or characteristics. Use of the new photo- 
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graphic system will enable scientists to obtain sequence pic 
tures in good detail of such actions as projectiles in flight, blast 
studics, and other developments requiring minute cxamina- 
tion 

Integral units of the new device are a timing-pulse source and 
driver, an energy storage and power supply, and a photographic 
recording instrument. The latter mechanism can be either a 
high-speed movie camera operating at 7000 frames a second 
(more than 500 times as fast as a normal movic-camera speed 
or a high-velocity drum-type camera 

This photographic system which operates on clectronic 
principles has been conducted satisfactorily at Midwest In 


stitute 


Automotive Batteries 


URRENT heavy-research emphasis in the automotive- 

4 battery field is on durability and extending the period 
of usefulness, according to the October, 1953, Industrial Bulletin 
of Arthur D. Little, Inc. Competition has driven prices down 
to where the major cost is that of raw matcrials,chiefly lead; 
and sales emphasis is on quality, which generally shows up in 


longer life 
STORAGE BATTERIES 


Storage batteries are used in most engine-driven vehicles, as 
well as in power stations, telephone exchanges, burglar alarms, 
rural lighting systems, marine buoys, radio-broadcasting sta- 
tions, and in applications where a loss of generated power would 
create a serious problem. They serve cither as standby sources 
of power which can be regenerated, or as compact sources of 
high currents 

Commercially, storage battcrics first were used in stationary 
service, as in lighting plants, but since about 1900 the portable 
Mass 
production of cars, plus severe competiticn in the battery busi 
ness, caused battery manufacturers to develop mass-production 
methods of their own. In the carly 1920's, almost every part 
of the battery was handmade; now the only hand operations 
are in final assembly, and this is becoming mechanized in some 
The results have appeared in price reductions from the 
Better engineering 


battery for motor vehicles has been used increasingly 


plants 
$50 to $70 range to the present $10 to $25 
has also produced more compact units and greater dependability 
in varying climates 


LEAD-ACID BATTERY 


The ordinary lead-acid automotive-battery cell consists of 
two sets of lead grids, one negative and the other positive, cach 
set covered with a different chemically active paste. These 
active materials, in a fully charged battery, consist mainly of 
lead peroxide on the positive plate and spongy lead on the 
negative. On discharge, part of the lead peroxide and the 
spongy lead are converted to a form of lead sulphate by reaction 
with the sulphuric-acid electrolyte; charging restores the origi- 
nal compounds. The plates are separated physically from one 
another by an insulating material. The clectric 
formed by an external connection and the electrolyte filling the 


circuit 1s 


space between the plates 

A leading cause of automotive-battery failure is corrosion of 
the positive grid through overcharging. Automobile systems 
normally keep the battery slightly overcharged, so battery 
manufacturers must produce a battery with resistance to over- 
charge corrosion Batteries with new lead alloys in the grid 
elements have been on the market for about three years. While 
it is too early to judge what the actual service records will be, 
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tests during the development period indicated 50 to 100 per 
cent additional battery life 

Improved separators to insulate positive from negative plates 
have led to more compact batterics, and have reduced the 
danger of internal short circuits. Microporous rubber, glass 
fiber bonded to wood, and resin-impregnated porous materials 
are now replacing wooden separators. By improvement of the 
chemically active paste which is the source of electric current, 
it is now possible to use less paste and to develop more cranking 
power for the automobile 

Several manufacturers now make batteries that are manufac 
tured, shipped, stored, and sold without any electrolyte. The 
dealer, when selling the battery, fills it with acid and delivers 
the fresh, charged battery to the customer. This feature pre 
vents any loss of life expectancy because of undesirable chemi 
cal reactions during lengthy storage 


OTHER TYPES 


While lead-acid batteries are the most common type in this 
country, two other types are used in special services —the nickel 
iron and nickel-cadmium cells. Both use an alkaline electro 
lyte, which is noncorrosive to many common metals. The 
nickel-iron cell is used widely for traction service, especially for 
industrial trucks, lifts, and other vechicles for materials han 
dling, and for railroad equipment, since it has high clectrical 
capacity for a small volume and weight and does not readily 
lose this capacity over many cycles of charging and discharg 
ing 

The nickel-cadmium cell long has been used in Europe for 
automotive stations, and communications 
Recently it has been introduced here, 
mobile use. Several American companics are now manufactur 
img nickel-cadmium batteries with a special sintered-plate con 
This type of battery 


Starting, power 


although not for auto 


struction to reduce the size and weight 
is finding uses in emergency lighting, switchgear operation, and 
industrial equipment. For such service, life expectancy might 
be 15 to 20 years, compared with a common expectancy of five 


er in some cases up to 20 vears) for a lead cell 


to ten 
The nickel-cadmium battery also is 
battery life equal to that of the plane might be expected 


years 
used in aircraft, where a 
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Machine Design 


An Analytical Approach to the Design 
of Quadric Chain Mechanisms, by 
Ferdinand Freudenstein, Jun. ASME, Colum- 
bia University, New York, N. Y 1953 
ASME Fall Meeting paper No. 53—F-10 
(mimeographed; to be published in Trans. 
ASME) 

THE symmetry inherent in quadric 
chain mechanisms is used by the author 
to derive a general analytical expression 
relating the diagonals of a 4bar linkage 
by means of a characteristic parameter 
The nature of this expression is analyzed 
The particular case obtained by using as a 
parameter the square root of the sum of 
the squares of the lengths of the links, 
diminished by the sum of the squares 
of the diagonals, is worked out in detail 
and the results are reduced to a form 
belicved to be useful in design work 
Design applications are also considered 





a 


4-BAR LINKAGE 


Having the minimum number of links 
required for determinate motion, the 
4-bar linkage may be regarded as a funda 
mental mechanism—as a basic building 
block in terms of which other mecha- 
nisms can be analyzed. The 4-bar linkage 
is used in all types of machinery, ranging 
from locomotive drives to delicate com- 
puting instruments. Its universality is 
the result of several factors: (1) Sim- 
plicity of conception and of manufacture, 
(2) flexibility in design as a means of 
power and motion transmission, (3) 
adaptability to efficient operation at 
high speeds, and (4) high efficiency 
as a result of design for minimum back 
lash and friction. The versatility of the 
4-bar linkage has led to the development 
of a variety of design techniques. Since 
the introduction of the basic concepts of 
Reuleaux, much work has been done on 
coupler curves, on the development of 
general design methods involving tech- 
Niques in projective geometry, and on 





the adaptation of a theory of poly- 
nomials and other advanced methods to 
synthesis problems 

The author states that advances made 
in this country during the past decade 
indicate the increasing importance of 
kinematical problems in which syste- 
matic methods are a prerequisite. There 
have been published: A mathematical 
analysis of 4bar linkages; graphical 
methods for the design of computing 
linkages; and a method of using the 
diagonal to facilitate linkage computa- 
tions. In these investigations, emphasis 
has been placed on immediate applica- 
bility to design rather than on basic 
analyses, although the need for the latter 
is realized. In his paper, the author 
uses basic geometry in an attempt to 
develop an analysis, the results of which 
may be sufficiently simple and direct 
to be of value in design 


Minimization of Gear-Train Inertia, 
by Edward G. Burgess, Jr., Jun. ASME, 
Ford Instrument Company, Division of The 


Sperry Corporation, Long Island City, N. Y. 
1953 ASME Fall Meeting paper No 
53—F-13 (mimeographed; to be published 
in Trans. ASME) 


IN the design of a system consisting 
of a motor driving an inertial load 
through gearing it is often necessary 
that the acceleration of the load be a 
maximum; the gear ratios giving a maxi- 
mum acceleration are determined in 
this paper cither for a specified over-all 
train ratio, or fer the condition where 
the over-all ratie must be found 

Charts, which embody certain simpli- 
fying assumptions, are provided for 
selecting the optimum number of gear 
ratios and the ratios of the individual 
meshes corresponding to maximum load 
acceleration. This paper describes by 
use of equations, graphs, and diagrams, 
equations are 
two-mesh, 


several mesh systems; 
obtained for single-mesh, 
and m-mesh gear trains 

The author is concerned with the 
utilization of the available motor torque 
to greatest advantage in accelerating a 
load in order to make the torque-inertia 
ratio at the load shaft a maximum 

The formulas and charts developed 
have specific application to the design 
of high-quality servomechanisms where 
the response consists of a motor driving 
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TWO-MESH SYSTEM 


various inertial loads by means of gearing 
Cin order to clarify the principles in 
volved, friction and external load torques 
are not considered The principles 
developed are also applicable to hydrauli 
cally driven linear-displacement mecha 
nisms where the connections to the in- 
ertial load are made through linkages 
Many analogous systems may be treated 
in a similar manner 


Some Problems in the Design of a 
Differential Pressure Transmitter, by 


J. R. Davidson, Mem. ASME, Taylor In- 
strument Company, Rochester, N. Y. 1953 
ASME Fall Meeting paper No. 53—F-12 


‘mimeographed 


THIS paper is concerned with the de- 
sign of an instrument to convert a small 
differential between two high pressures 
into a pneumatic The 
problem is reviewed and some specific 
design problems are dealt with in de 


signal basic 


tail. The project is discussed as a prob- 


MEASURING SIDE 


lem in product design rather than one of 
instrumentation, 

A particularly difficult industrial meas- 
urement problem is that of measuring 
small differential pressures at high 
static pressure levels. This paper dis 
cusses the design of a transmitter, or 
converter, which was designed to detect 
pressure differences as small as 20 in. 
of water at static pressures up to 1500 
psi, and to convert this difference into a 
standardized pneumatic signal varying 
from 3 psi to 15 psi. This signal is used 
with standard pneumatic instruments 
for recording or controlling 

Early in the development it 
decided that this instrument would be 
designed to Operate on the force balance 


was 


principle, whereby a pneumatic system 
operates to produce a balancing force 
equal and opposite to the force produced 
by the measuring element and thereby 
allows very little motion of the measur 
This system was chosen 
with a minimum 
displacement and consequently minimum 
movement of fluid in and out of the meas 
uring chamber. This is a great ad- 
vantage in many measurement problems 
Further, the absence of large motion of 
the measuring clement results in the 
improved performance by reducing hys 
teresis effects in the measuring clement 
and nonlinearities due to changes of 
effective area which occur with motion 


ing clement 


because it Operates 


Referring to the accompanying dia 
gram, the two pressures to be compared 
are introduced into the chamber at rhe 
An increas 
dia 


left, the higher one above 
ing differential, acting on the 
phragm produces a downward motion at 
the left end of the beam. This beam al 
lows more air to escape from the nozzle, 
lowering the pressure in the nozzle line 
and in the diaphragm chamber of the 
air relay. The resulting motion of the 
relay ball to the left 
the vent port, opens the supply port, 
and increases the output pressure. This 
output pressure is fed into the follow-up 
bellows. The force of this bellows is 


valve closes off 


TRANSMITTING SIDE 
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exerted downward through the inter 
mediate lever and range adjustment pin 


to counterbalance the upward force 
which the differential acting on the 
diaphragm had produced, thereby re 
storing the beam to its balanced position 
The output pressure will be almost 
exactly proportional to the input differ 
ential, and the proportionality factor 
can easily be changed over wide limits 
by moving the range adjustment to 
change the lever ratios. 


Manufacture and Application of Toothed 
Face Couplings and Clutches, by 
Ernest Wildhaber, Fellow ASME, Roch- 
ester, N. Y. 1953 ASME Fall Meeting 
paper No. 53—F-14 (mimeographed 


THIS paper describes a new machine, 
built especially for cutting toothed 
face couplings and clutches and intended 
for quantity production, often making 
one operation possible where two were 
needed previously. Some of these tech 
niques are described. An improvement 
in finishing fixed couplings from the solid 
is discussed. 

It is shown how saw-tooth clutches 
can be cut in one operation with a disk 
type milling cutter of standard diameter, 
whereby the helical sides are generated 
with  side-cutting rather than 
with a small edge radius 

The most radical departure from prior 
practice lies in cutting shift 
with double helical chamfer 
forming root shaped tops on the teeth 
Both the chamfer and the sides are pro 
duced in a single operation with a face 
mill type cutter. The helical chamfer 
surfaces of Opposite hand are simulta 


edges 


clutches 
surfaces 


neously generated without rotation about 
the work This is an entirely 
new process disclosed in this paper for 
the first time 

The Gleason Works, Rochester, N. Y., 
has buile a new machine adapted pri 
marily to cutting toothed face couplings 
and clutches than 
The purpose is to realize manufacturing 


axis 


face rather gears 
advantages not possible with the gear 
cutting machines previously used also 
for such couplings. New techniques are 
feasible and are being developed 

The machine mounts a rotary cutter of 
either face-mill type or of disk type 
The type of cutter depends on the form 
oftecth. The cutter axis is arranged ina 
horizontal plane. It can be set and fed 
about a vertical pivot axis which inter 
sects the cutter and the cutter 
can be adjusted bodily along its axis 
with respect to its pivot 

The work is adjustable horizontally 
and vertically and angularly about a 
vertical axis. It can be turned on its 


axis, 











VIEW OF CUTTER END OF MACHINE 


axis at a uniform motion or at an inter 
mittent motion, and in combinations of 
both 

Depthwise feed is provided on the 
cutter slide. It is controlled by a disk 
cam. Likewise the swinging feed of the 
cutter on its vertical pivot is controlled 
by a disk cam, which is mounted on the 
same spindle. Engagement between the 
disk cams and their followers is main 
tained by hydraulic pressure 

The use of simple disk cams permits 
making special cams on specific jobs with 
a minimum of expense. Special cams 
may be needed when two operations on 
the previous machines are changed over 
to a single operation on this machine 


An Illustration of Automatic Assembly, 
by C. E. Kraus, Mem. ASME, Kraus De- 
sign, Inc., Rochester, N. Y 1953 ASME 
Fall Meeting paper No. 53—F-11 (mimeo- 
graphed ). 

THIS paper contains a discussion of 
problems arising in the design of auto 
matic assembly equipment for small 
workpicces received in bulk or stacked 
conditions. Various devices 
are illustrated as applied to a specific 


Included are examples of a 


types of 


machine 
hopper or parts feeder, chuting, auto 
Matic insertion or positioning on a fix 
ture, Magazine feeding, auxiliary orient 
ing, and automatic unloading or ejection 
The machine dual unit 
served by a single hopper and makes use 
of sequenced hydraulic circuits, elec- 
tronic timing, and an electrically con 
trolled interlocked air system. Each 
of the two units can operate independ- 


liscussed is a 


ently 

The author notes that problems arising 
in the design and manufacture of auto- 
matic assembly equipment, for handling 
small and sometimes intricate pieces in 
bulk or stacked conditions, are probably 


as interesting and challenging as any 
found in the design of mechanisms 
Each machine and each workpiece is 
different and usually only one machine 
is necessary to handle production re- 
quirements. Faced constantly with the 
need for something new to tax his in 
genuity, the cngineer-designer originates 
many new mechanisms 


Machine Design and Problems—Before 
and After, by Howard H. Langdon, Mem 
ASME, Curlator Corporation, East Roches- 
ter N. Y. 1953 ASME Fall Meeting paper 
No. 53—F-15 (mimeographed 


RESEARCH and development to di 


versify manufacture, business interests 
of a machine-tool manufacturing corpora 
tion, and the procedures followed in 
contacts for ideas, 


outlined in 


gaining effective 
patents, and projects are 
this paper. 


VIEW OF SPECIAL TUMBLE-TYPE PARTS FEEDER DELIVERING PLASTIC PIECES 
TO EACH UNIT 


MECHANICAL ENGINEERING 


The author emphasizes that machine- 
tool building is at its peak before and 
during any war effort of our nation 
After the intense war requirements have 
subsided, conversion to peacetime tool 
requirements takes place and the manu- 
facturing load tapers off. During the 
so-called normal times, there has been 
both “‘feast and famine.’ 

Machine-tool building requires highly 
skilled labor. It is desired to hold a 
minimum turnover of employees in all 
phases of the factory group. These 
fundamental facts in the mind of manage- 
ment set in motion, just before the end of 
World War II, an intense effort to diver- 
sify both market approach and manu 
facture. Some of the more important 
aspects of the problems faced are given 
inthis paper. Before discussing methods 
of approach and means for obtaining 
diversification, the and 
limitations imposed by the nature of 
machine-tool manufacture and of the 
specific plant should be set forth. The 
particular group seeking diversification 
are builders of machine 
with a minor division devoted to small 
as stud drivers, automatic 
quick-acting chucks, 
cutters. This, naturally, 
buildings with high and 
heavy crane service, heavy machine 
tools, all of which in compara 
tively large charges in addition to the 


req uirements 


heavy tools 


units such 
and dies, 
milling 
large 


taps 
and 
means 


result 


cost of labor 

These factory conditions further dictate 
limitations and requirements in diversi- 
fication more or less as follows: (1) 
The manufacture of relatively heavy 
machinery or equipment regardless of the 
industrial field in which diversification is 


sought, (2) machines that require the 
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use of an ample supply of highly skilled 
labor, (3) a separate division under top 
management for developing new fields of 
industrial enterprise and ultimately a 
division separate from the machine-tool 
group, (4) industrial innovations sufh- 
cient to provide a foundation for a new 
business, and (5) patentability or patent 
protection that permits at least five years 
of protection prior to the possible entry 
of competitive equipment 

The author notes that when it is 
remembered that the processes sought 
are new and represent innovations in 
the industry if proved successful, the 
designer has no precedent on which to 
The engineer-designer 


base his work. 


Production 


Profits Through Effective Machine Re- 
placement Programs, by Carl M. Beach, 
Cincinnati Milling and Grinding Ma- 
chines, Inc., Cincinnati, Ohio, and Robert 
S. Collier, The Cincinnati Milling Machine 
Company, Wilmington, Ohio. 1953 ASME 
Fall Meeting paper No. 53—F-26 (mimeo- 
graphed 
THIS paper, in affirming that the re- 

placement of machine tools and _pro- 

ductive equipment on the basis of rule-of- 

thumb or direct labor-saving methods is a 

serious hindrance to the country’s pro- 

ductive capacity, presents the weak- 

nesses of these methods and suggests a 

more effective means of helping manage- 

ment determine when equipment should 
be replaced 

The paper adds that today this country 
the world’s highest standard 
of living, but under its competitive 
system it cannot afford cto stand still 

To answer the challenge for more and 

better products at lower costs in the years 


enjoys 


to come, management's answer will need 
to be more output per man-hour. To 
accomplish this will mean that capital 
investment for better plants, better pro- 
duction equipment, and better working 
conditions must be well planned. Con 
stant improvement and 
To accomplish this, 


progress iS a 
basic requirement 
the principles of good management dic- 
tate that research and engineering efforts 
be directed to the development of the 
new, and that the merits of materials, 
methods, tools, and machines currently 
in use be to close scrutiny to 
determine what changes, improvements, 
and 


subject 


and 
highly important, when they should be 
made. This is a task which 
foresight and detailed analysis by top 
management—foresight because the de- 


replacements are necessary, 


requires 


cisions reached will affect the continued 
long-term 


success and survival of the 





is Moving into new areas and only his 
background of experience, plus sound 
judgment and ingenuity, permit him 
to proceed with any degree of success 
He finds it necessary to seek assistance 
from all the groups concerned when he 
designs for production. He is no longer 
in position to dictate the form or con- 
struction of parts or the whole machine 
At the same time he is held responsible 
for the functioning of the machine in 
service. Many times it is necessary to 
compromise with matters presented by 
responsible people in sales, purchasing, 
and manufacture, all of these matters 
requiring teamwork and co-operation of 
the highest order. 
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company, and detailed analysis because 
all too often in the past, decisions on the 
replacement of equipment have been 
made by rule-of-thumb methods instead 
of by complete analysis based on sound 
business principles and economics 

For years the machine-tool and capital- 
goods manufacturers have been attempt- 
ing to solve the problem. Various sys 
tems and formulas 
and, while steps in the right direction, 
the results have not been completely 
satisfactory. The problem was presented 
to the Machinery and Allied Products 
Institute, or MAPI, an association of the 
principal manufacturers of capital-goods 
equipment. As a result of rethinking 
the theory of replacement, MAPI pub 
lished a full length book, ‘‘Dynamic 
Equipment Policy,’’ which has become a 


have been d cv ised 


major influence in bringing replacement 
analysis techniques up-to-date 

The MAPI formula takes into 
sideration all of the problems involved 
Instead of projecting the future operat- 
ing the machines or 
equipment, it projects their future operat- 
ing inferiorities. By this is meant the 
amounts by which their operating per- 
formance will fall short of the perform 
ance of the best available new equip 
ment on the market. Thus, the object 
of equipment replacement becomes simply 
a matter of securing the lowest obtaina 
ble capital cost and operating inferiority 
or imperfection. By reckoning this 
minimum combination in terms of the 
lowest annual average of the two ma 
chines or pieces of equipment, it can 
be said that the best one is the one that 
yields the lowest average 

According to the author, there are 
two principal requirements of a sound 
equipment policy: (1) A reliable tech- 
nique for determining when equipment is 


con 


costs of present 
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economically replaceable and at the 
same time some measure of the cost ot 
deferring replacement, and (2) an organi 
zational setup to appraise management ot 
re-equipment opportunities 

The author emphasizes in conclusion 
that no live industry can keep pace with 
the advance of technology without con 
tinuous renewal and transformation of 
productive facilities. The 
effects of the failure to re-equip are high 
costs, wasted manpower, low output, 
a lower standard of living, and, of great 
importance, social unrest 

The matter of re-equipment, and the 
methods and processes of manufacture in 
this country are still in the hands of 
top management. It is the one remain 
ing thing that it can completely control 
The consequences of bad mechanization 
are self-evident. The industrial strength 
of this nation is based upon the early 
replacement of its obsolete facilities, 
and today, as never before, it must be 
industrially strong 


economic 


Measurement of Superimposed Surface 
Finishes, by R. E. Carroll, Mem. ASME, 
and Norman Gortz, Micromettical Manufac- 
turing Company, Ann Arbor, Mich, 1953 
ASME Fall Meeting paper No. 53—F-29 
mimeographed 
THIS paper is the result of an investi 

gation of compound surfaces; that is, 

a surface which exhibits the character 

istics of two different machining meth 

ods, one superimposed upon the other. A 

method is shown whereby one is able to 

measure and evaluate the resulting sur 
face topography through the 
profile records. Surface-roughness pro 
files are shown indicating various sur 
faces after machining and again after 

honing and lapping has removed only a 

Impor 

tant geometrical characteristics of ma 

chined feed marks, 
their depth and profile, and type of ir 

The profile 

records used have vertical magnifications 

up to 10,000 
According to the author, the subject 

of surface finish is of great practical 

value since, in a great many applications, 
it has a distinct influence on the problem 
of wear and the load-carrying capacity 
of metals. In present-day industry, it 
has been found that the quality of the 
surface is often of the utmost impor 
tance for the correct functioning of the 
part. For moving surfaces, 
they be running or sliding fits, the finish 
obtained greatly affects friction and wear 

Since the dimensions of surface irregu 


use of 


part of the original roughness 


surfaces such as 


regularities are considered 


whether 


larities are too small to be measured by 


sight or touch, or by ordinary mechanical 
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instruments, new methods and instru- 
mentation had to be developed, so that 
surfaces produced by machining opera- 
tions could be micasured and evaluated 
As requirements, depending on the design 
and function of the parts being produced, 
differ considerably, many forms of in- 
strumentation for evaluating surface 
roughness have been developed through 
the years in order to answer the demands 
of both the laboratory and shop 

In the constant effort to improve sur- 
faces for certain applications, some manu- 
facturers are currently superimposing a 
fine finish on a coarse pre-finish. The 
purpose of this paper therefore is first to 
describe instrumentation which may be 
used to analyze the geometry of these 
compound surfaces, and second, to show 
the results of a series of measurements 
of some superimposed finishes through 
the use of this instrumentation 


Barrel Finishing—Applications in Metal- 
Manufacturing Industry With Job-Shop 
Conditions, by John G. Reed, Brown and 
Sharpe Manufacturing Company, Provi- 
dence, R. I. 1953 ASME Fall Meeting 


paper No. 53—F-27 (mimeographed 


THE removal of machining burrs, 
sharp edges, heat-treating scale, flash, 
and the blending elimination of surface 
tool marks are operations specifically 
covered in this paper. According to 
the author, these operations can be car 
ried out efficiently and economically 
by the proper use of the barrel-finishing 
method, sometimes designated as ‘‘tum 
bling’’ or ‘‘rattling.”’ 

Barrel finishing is said to be a real 
time saver; complicated shapes, such 
as dic castings, stcel forgings, stampings, 
and machined parts, as well as the com 
mon simple part, can be processed with 
satisfactory results 

The equipment required for tumbling 
varies in type and design, each having its 
feature. The required equipment is de- 
pendent on the particular parts to be 
processed. Barrels are made in the 
triple-action, horizontal, octagonal with 
multiple compartment, portable bench, 


tilting-bottle type, and combination 
barrel and separator. The loading and 
unloading of the barrel is governed by 
the parts, its material, size, hard or soft, 
weight, finish required, and is done by 
hand or by loading a suitable separate 
container and with the use of a hoist, 
depositing work or abrasive in barrel 
This separate container may be used also 
for unloading. 

Abrasive materials used for barrel 
finishing are in miscellaneous grit num- 
bers 00-T of an average particle size 
of 1'/. to 2 in. to the finer of ‘'12T with 
an average particle size of standard 
No. 12 mesh’’ and finer; also used are 
sawdust, emery cloth, with the required 
amounts of water, cleaner, antirust, or 
coloring agent as required by work being 
processed. 

The author states that the scope of 
parts that can be barrel finished for 
burring, removing sharp edges, and finish- 
ing is quite extensive in that ferrous 
materials as well as nonferrous may be 
successfully accomplished. Here again, 
as in the type of barrel and handling, 
the success is dependent on the material, 
size, weight, and finish required with the 
correct abrasive, selection of parts to be 
processed together, with water, com- 
pounds, and processing time. 

The four factors to be considered 
when a job is processed by the barrel- 
finishing method are: (1) Size, shape, 
and weight of part, (2) kind of metal, 
(3) condition of burr, and (4) finish 
required 

When starting a production run on a 
barrel-finishing operation, the following 
factors have to be determined before 
proceeding with loading of barrel: 

1) Selection of work, abrasive grain 
size; (2) time-cycle (length of tumbling 
time), type and amount of cleaner; 

3) barrel speed; and (4) separation 
of work from abrasive 

The layout for a_ barrel-finishing 
department should be based on existing 
or anticipated conditions, but should 
consist of flooring to carry off liquids, 
bench for checking work before or after 
processing, cleaning and oiling tank, 


SPECIMENS SHOWING EFFECT OF BARREL-FINISHING METHOD (/eff.), BEFORE DEBURRING; 
right), AFTER DEBURRING 
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barrel finishers to suit, abrasive con- 
tainers, screen or separator for abrasive 
sizes. With quantity production, an 
abrasive separator and weighing scales 
to determine the volume processed is 
recommended by the author 


Fuels 


The Midwest Solid-Fuels Situation, 
by W. H. Voskuil, University of Illinois, 
Urbana, Ill. 1953 Joint ASME-AIME Fuels 
Conference paper No. 53—FU-2 (mimeo- 
graphed 


SOLID fuels in the Middle West 
supply two distinct and now competitive 
markets—metallurgical fuel; and coal 
for general manufacturing, electric utilt- 
ties, transportation, and retail use 
Fuels for metallurgical use are obtained 
almost exclusively from the low-medium 
and higk-volatile coal fields of West 
Virginia and Kentucky. Demand has 
increased consistently and prices of coal 
have risen to a greater degree than the 
price of coal for general use. In this 
latter market outlet, all except clectric- 
utility coal have encountered a declining 
market. This is especially the case in 
the railroad-fuel market 

The Midwest obtains its coal supply 
from 16 coal-producing states extending 
from the Appalachian field in the east to 
the mountain states of Montana and 
Colorado. 

The total quantity of coal shipped into 
this area by means of all rail and lake- 
cargo transportation approaches 100 
million tons annually. 

The effect of increasing natural gas 
and oil fuel showed oil competition as 
becoming evident in 1946. 

About one sixth of the coal shipped 
into this area is used in the manufacture 
of metallurgical coke and in noncompeti- 
tion with coal supplied by Illinois, 
Indiana, and West Kentucky mines 
This particular coal market also is not 
affected by competition from oil and gas 


Natural-Gas Supply for Chicago and the 
Middle West, by K. B. Nagler, Peoples 
Gas Light & Coke Company, Chicago, IIl. 
1953 Joint ASME-AIME Fuels Conference 
paper No. 53—FU-1 (mimeographed) 
HIGH LIGHTS of the history of gas 

business in Chicago from gaslight to 
gas-heat period, with references to manu- 
factured gases, an early natural-gas in- 
terlude, and the present mixed manu- 
factured-natural gas are presented. The 
significance of terminal storage of natural 
gas, the expansion of pipe-line systems, 
and the growth in natural-gas reserves 
are outlined 
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In the early days, Chicago had two 
gas companies, the first introducing 
gas to the public Sept. 4, 1850, and the 
second beginning operations in 1862 
Between 1871 and 1895, eleven other gas 
companies were incorporated to do 
business in Chicago or in one of the 
suburbs which became part of Chicago 
Nearly all of these companies made gas 
by the carbureted water-gas process 
since it produced the brightest light and 
was flexible. The various competing 
gas companies were finally consolidated 
with The Peoples Gas Light and Coke 
Company, beginning in 1897. The 
smaller, less economic plants were shut 
down and ultimately dismantled, and the 
company entered upon an era of vigorous 
expansion. The main element of this ex- 
pansion was the large-scale introduc- 
tion of domestic gas stoves, over 20,000 
having been sold by Peoples Company 
alone in 1898. As previously noted, th 
gas arc lamp also added substantially to 
the gas load. Twenty years later there 
were over 500,000 gas ranges in service 
in Chicago. In 1915 the domestic 
cooking load accounted for 75 per cent of 
annual sales, with a load factor of about 
74 per cent as compared with the lighting 
load factor of 49 per cent 

From 1919 to 1931 there was a 530 
Btu period in Chicago. The base gas 
supply which had been carbureted water 
gas became coke-oven gas as a result 
of the purchase of increased volumes of 
surplus oven gas from South Chicago 
and Indiana steel mills in 1920 and the 
erection of a coke-oven plant, producing 
24 million cu ft of gas a day at Crawford 
Station. In the late 1920's the base gas 
supply consisted of 65 million cu ft 
per day of purchased coke-oven gas plus 
24 million cu ft produced oven gas 
Peak coverage was by carbureted water 
gas. During this 530 Btu period, the 
maximum day send-out increased from 
100 to 176 million cu ft and at a faster 
rate than the average day. This was 
due to the increased for 
auxiliary space heating by means of range 
ovens, radiant fires, The annual 
send-out increased from 28 to 44 billion 
cu ft. A space heating rate of 75 cents per 
1000 cu ft or 14 cents per therm (100,000 
Btu) resulted in the attachment of 
considerable space heating where con 
venience and not price was the principal 
factor. There was also a vigorous sales 
program to connect automatic 
storage water heaters and to extend the 
use of gas for industrial purposes 

A number of prominent oil companies 
which had large gas reserves in the Texas 
Panhandle, together with Peoples Gas, 
in 1930 formed what is now Material 
Gas Pipeline Company of America. By 


use of gas 


etc 


more 





the fall of 1931 that company had built 
a 24in. pipe line, 980 miles long, to 
Joliet, Ill. This pipe line with ten com 
pressor stations had an initial capacity 
of 175 million cu ft per day. The local 
utilities formed their own transportation 
company from Jolict to Chicago, con- 
structing two 24in. pipe lines to the 
southeastern and to the western bounda- 
ries of Chicago. The utilities supplied 
by Chicago District Pipeline Company 
were Western United Gas and Electric 
Company, Public Service Company of 
Northern Illinois, The Peoples Gas Light 
and Coke Company, and Northern In 
diana Public Service Company 

In common with other midwest gas 
companies of that time, a mixed-natural- 
manufactured gas standard of 800 Btu 
was established in Chicago. The dis- 
tribution of the 800 Bru mixed gas began 
October 16, 1931 

The storage of natural gas to be re- 
covered for seasonal peaks has been an 
outstanding activity of the industry in 
recent years. While the earliest use of 
exhausted gas fields to store seasonal 
peak gas was in 1915, the large-scale 
development has been in the past 15 
years. By 1943 there were more than 
50 storage areas in operation with esti- 
mated storage capacity of 135 billion 
cu ft and a daily deliverability of 750 
million cu ft. A survey of July, 1952, 
showed 124 fields in use storing 587 
billion cu ft, with 13 fields under con- 
struction and 3 more proposed, with a 
grand total storage capacity of 909 
billion cu ft. The largest established 
fields are in Texas and Pennsylvania with 
usable capacity of 65 and 60 billion cu 
ft, respectively 


Cyclic Catalytic Reforming of Natural 
Gas, by G.L Calderwood, Rochester Gas 
and Electric Corporation, Rochester, N. Y. 
1953 ASME Fall Meeting paper No 
53—F-19 (mimeographed } 

WITH natural gas becoming available 
in new areas, a utility may now choose 
between converting all appliances to 
the new fuel or, by employing catalytic 
processes, converting the gas instead 
This paper is a discussion of the develop- 
ment by the American Gas Association 
of processes for catalytically reforming 
natural gas with steam. The resulting 
gas is high in hydrogen and _ possesses 
good burner characteristics 

The cyclic catalytic reforming process 
used in Rochester, N. Y., is discussed 
Advantages found to be inherent in this 
process are stated as: (1) High thermal 
eficiency, (2) demonstrated ability to 
use substitute hydrocarbons, such as 
naphtha, in case of a curtailment in 
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investment 


low 


natural-gas supply, (3 
per million cu ft of gas produced 

The author titles this change a ‘‘revo 
lution in an old industry.’ He states 
that proved U. S. reserves of rlatural gas 
as of December, 1952, were 199.7 trillion 
cu ft. With no further discoveries and a 
constant annual consumption of 86 
trillion cu ft, these reserves would last 
for 23 years. The volume of natural 
gas now consumed annually would be 
equivalent to a blanket of gas one mile 
in thickness covering all of the con- 
tinental United States. 

For 100 years the basic raw materials 
for manufactured-gas utilities have been 
coal, coke, and oil. Twenty-five years 
ago the increased acceptance of coke for 
domestic fuel and a promising market 
for other by-products led to the con- 
struction of coke ovens in many major 
cities. But coke ovens have a limited 
life. To replace a worn-out coke battery 
today would require more than twice 
the original investment. Rising coal, 
freight, and labor costs have also entered 
the picture, as have decreased by-product 
revenues 

To use straight natural gas, every 
burner on every appliance on the premises 
of every customer must be altered. The 
cost of appliance conversion now runs 
between $20 and $35 per domestic cus 
tomer. Appliance conversion is a nui- 
sance to the consumer, and return trips 
must be made occasionally before the cus- 
tomer is satisfied. In an industry alert to 
further good public relations, this is a 
disadvantage 

Industrial application has proceeded 
along two paths: (1) Continuous proc 
esses, in which steam, 
and air are reacted in externally heated 
nickel or carborundum tubes filled with 
catalyst, and (2) a cyclic process in 
which blast products and reactants pass 
through the catalyst alternately 

Advantages common to both types are: 
1) High thermal efficiency, (2) process 
can use substitute fucls in event of a 
curtailment in natural-gas supply, (3) 
gas produced requires no purification, 
(4) there is no tar or waste-disposal 
problem, and (5) low investment cost 
per unit of output 

Advantages of continuous processes 


hydrocarbon, 


(1) Precision to control, and (2 


are: 
uniformity of product 

Advantages inherent in the cyclic 
process are: (1) With heating and 


make gases passing alternately through 
the catalyst, the bed is kept active 
and free of carbon deposition, (2) heat 
and make gases pass through the same 
waste-heat boiler, further reducing 
capital investment, and (3) demon 
strated abiliry to reform higher hydro- 
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carbons, such as naphtha, in the same 
apparatus in case of emergency. 


Properties of Residual Petroleum Fuels, 
by W. Sacks, McGill University, Montreal, 
Quebec, Canada. 1953 ASME Fall Meeting 
Pp xr No. 53—F-1 (in type; to be pub- 
ished in Trans. ASME). 

IT is the aim of the present paper to 
bring together the published information 
on the nature of residual petroleum 
fucls, widely scattered in petroleum and 
engineering journals. It will be seen 
that these fuels generally exhibit a more 
complex behavior in comparison with 
heavy-distillate fuels 

Although fuels derived from petro- 
leum-process residues have been used 
extensively for many years, considerable 
confusion still exists as to their charac- 
teristics. As essentially cheap by-prod- 
uct fuels, they have not received a great 
deal of attention in the past. In recent 
years their use in gas turbines and diesel 
engines has emphasized the need for a 
better understanding of their properties 
and behavior in combustion chambers. 


Coal-Handling Facilities for Milliken 
Station With Automatic Remote-Con- 
trol Features, by H. C. Schweikart, Mem. 
ASME, Gilbert Associates, Inc., Reading 
Pa. 1953 ASME Fall Meeting paper No. 
53—F-28 (mimeographed). 


THIS paper describes the coal-handling 
facilities being designed for the Milliken 
Station near Ithaca, N. Y., incorporating 


some automatic features which it is 
expected will result in lower installation 
and operating costs. The initial~ unit 
has a nameplate rating of 135,000 kw 
maximum capability and is designed to 
operate at 1800 psig, 1000 F throttle, 
and 1000 F reheat steam temperature 

While the ultimate capacity of the 
station has no definite limit the designed 
ultimate capacity is 500,000 kw. How- 
ever, study drawings of the property 
have been prepared showing six units 
with a total maximum peak generation 
of 1,000,000 kw 

The station is designed to burn pulver- 
ized bituminous coal originating in 
western Pennsylvania, Ohio, and West 
Virginia and delivered by railroad. 
The coal varies in size from 2 in. to slack 
and the limits of each constituent on an 
‘as received’’ basis are listed in this 
paper 

Coal-handling facilities ranging in cost 
from $5 to $20 per installed kw and 
averaging approximately 7 per cent of 
the total power-plant cost have not made 
their fair share of progress in reduction 
in cost of equipment and operating labor, 


improved load factor, and extension of 
automatic operation, according to the 
author 

He adds further that during the past 
decade the capacities, pressures, tempera- 
tures, and efficieticies of individual tur 
bine generators, steam generators, and 
associated auxiliaries have increased 
considerably, resulting in lower savings 
of installation and maintenance costs per 
kw and requiring fewer operators. 
This progress has been accomplished by 
fundamental changes in design but aided 
to a considerable extent by more and 
better controls, primarily automatic or 
at least remote manual. By contrast, 
in general, as the larger units required 
greater quantities of coal, the capacities 
of the bunkers, belt conveyers, crushers, 
feeders, etc., have been merely corre 
spondingly increased with the usual 
intermittent, manually supervised opera- 
tion confined to approximately 40 hr each 
week. 


Combustion Efficiency Versus Cyc 
Length of Domestic Oil Burners, by 
J. R. Akerman, E. A. Farber, Jun. ASME, 
and G. L. Larson, Fellow ASME, Univer- 
sity of Wisconsin, Madison, Wis. 1953 
ASME Fall Meeting paper No. 53—F-20 
(mimeographed 


THIS paper presents results of efficiency 
tests on specific oil burners considering 
losses due to combustible material in the 
stack gases, etc., which are not com- 
monly accounted for. The efficiencies 
decrease, reaching a minimum, and then 
increase again with cycle length. This 
variation as shown in this paper, when 
based upon combustion-chamber surface 
temperature can be predicted accurately, 
quantitatively, as well as qualitatively 

This study is one of a projected series 
of long-range studies of the factors which 
affect the operation and efficiency of 
pressure-atomizing oil burners 

The authors observe that the efficiency 
of an oil-burning unit is one of the factors 
which determines the net heat output 
of a system and also the amount of oil 
which is burned during a given period 
of time. It has been noted many times, 
however, that there is poor correlation 
between the average performance of an 
oil burner as shown by the oil consump- 
tion and the efficiency as determined by 
methods which commonly have been 
accepted as correct. This study was 
made to investigate factors which might 
be critical in establishing the combus- 
tion efficiency and which are not taken 
into account by the commonly used 
methods. The authors also intended to 
find out how much these factors affect 
the efficiency when the burners were 
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operated on the type of relatively short 
cycle which is now in such common use 

A review was made of the theoretical 
work on the combustion of oil and on the 
commonly accepted concepts of efficiency 
testing. It was decided that while these 
commonly accepted methods are quite 
adequate for some purposes, they do not 
reflect all the factors which affect efh- 
ciency under the wide variety of operat- 
ing conditions now encountered by oil 
burners of the type under study 

The authors found it to be most con- 
venient for purposes of this study to use a 
somewhat different definition of efficiency, 
and a method of testing was developed 
for the accurate determination of the 
efficiency as defined. The results seem 
to lead to a better understanding of 
several of the factors which critically 
affect the efficiency of the combustion 
of oil. It can be shown also that the 
variations in efficiency with different 
cycle lengths, which on first glance 
appear to be quite illogical, can be 
explained rationally 


Lighting-Off and Starting-Up Precau- 
tions for Stoker-Fired Boilers, by Her- 
berr W. Andrews, Eastman Kodak Co., 
Rochester, N. Y. 1953 ASME Fall Meeting 
paper No. 53—F-18 (mimeographed ). 


THIS paper outlines precautions taken 
to assure that the units of an industrial 
power plant, burning '/; million tons 
of coal per year on underfeed and chain- 
grate stokers, are prepared for use 
The plant Operators’ written 
start-up procedures with check sheets 
compiled in conjunction with equipment 
manufacturers, thereby protecting equip- 
ment and reducing hazards to operators 
during the critical start-up periods 

The Eastman Kodak Company, in its 
manufacturing processes, requires ex- 
tensive air conditioning and cleanliness 
The power division must avoid creating a 
dust nuisance which might contaminate 
the products. Underfeed and chain- 
grate stokers were selected because of 
low-stack emission, be- 


issucs 


their inherent 
cause it is unnecessary to crush or pul- 
verize the fuel, and because their soot 
and ash are of such size consist as to be 
disposable without special handling 
precautions 

Safety, continuity, high availability, 
and trained personnel are stressed in 
power-plant operation. The precautions 
and procedures used in preparing and 
starting up boiler-stoker units indicate 
the details to which the program is car 
ried out 

The type and size of units installed 
and the fuel burned out are outlined in 
this paper. During the outage and prior 














DeceMBER, 1953 


to start up, tests are made to disclose 
sources of trouble which otherwise might 
not be apparent until units are in opera- 
tion 


Installation of Fuel-Gas Piping on 
Premises of Industrial Consumers, 
by E. L. Spanagel, Rochester Gas and 
Electric Corporation, Rochester, N. Y. 1953 
ASME Fali Meeting paper No. 53—F-17 
mimeographed 


FUEL-GAS 
industrial consumers is covered partially 
in the Code for Pressure Piping, ASA 
B31.1. However, the material covered 
in that code is not sufficiently detailed for 
practical application. This 
ports on progress toward the preparation 


piping on premises of 


paper re 


of a comprehensive standard for such 
work. It is intended to cover proper 
methods and procedure for the layout, 
installation, and testing of piping sys 
tems for distributing fuel gas within the 
premises of an industrial plant 
Eventually this may be used as the 
basis for American Standards to cover 
installations of gas 


piping and equipment on the premises of 


consumer-owned 


industrial and commercial consumers 
those not now covered by ASA Z21.30 
1950, which pertains to the installation 
of gas piping and appliances in building, 
but which covers only residential and 
commercial consumers and applies only 
to gas at low pressure (not in excess of 
‘9 psi 

The author maintains that it is self 
evident that the mechanical details of an 
industrial fuel-gas piping system would 
not be essentially different from that of 
any other piping system in industry 
However, fucl-gas piping must not be 
located where it may be subjected to freez- 
ing or changing temperatures, must not 
be placed in cinder fill or other destructive 
soil without some form of corrosion pro 
tection, and must always be so located 
that gas leakage, if any, readily will be 
detected. Testing, purging, and locating 
of leaks in a fuel-gas system should be 
handled in accordance with accepted 
procedures as recommended by the Ameri 
can Gas Association. Probably the most 
important single factor in the design and 
layout of an industrial fucl-gas piping 
svstem and the one in which there are 
more possibilities for error is in the 
determination of adequate pipe capaci 
tics. It is for this 
that particular emphasis has been placed 
on this phase of the subject. Further 
more, the author definitely recommends 
that the design of a fuel-gas piping system 
be placed in the hands of a competent, 
experienced engineer who is familiar with 


reason, therefore, 


various factors which influence th« 


the 





Pipe-size determinations. By observing 


this policy and or working in close 
co-operation with the engineers of the 
public utility company supplying the 
fuel gas, the industrial consumer can be 
assured of adequate gas-pressure condi 
tions throughout the plant. This is 
most important because the satisfactory 
operation of industrial-gas appliances 
and equipment depends primarily upon a 
supply of clean fuel gas delivered to the 
point of use and at a pressure which is 
for which 


held uniformly at the value 


the equipment was designed 


Heat Transfer 


Rapid Measurements of Thermal Dif- 
fusivity, by G. E. McelIntosh, General 
Electric Company, Schenectady, N. Y., 

Oak 


D. C. Hamilton, Jr., Mem. ASME 

Ridge National Laboratory, Oak Ridge, 
Tenn., and W. L. Sibbett, Jun. ASME, 
Purdue University, Lafayette, Ind 1953 


ASME Fall Meeting paper No. 53—F-3 
mimeographed, to be published in Trans 


ASME 


THIS paper describes the development 
of an apparatus and a technique for 
determining the thermal diffusivity of 
metals by a periodic heat-flow method 
Measurements with a probable error of 
£6.8 per cent were made on specimens 
of Armco 
and Haynes Stellite 25 at temperatures 
of 456, 564, and 672 R 

The object of this investigation was 


Iron, titanium, zirconium, 


to evaluate experimentally the periodic 
transient method of determining the 
thermal This 


investigation was initiated in February, 


diffusivity of metals 
1949, and continued over a period of 
more than three years 


A Stable Numerical Solution for Tran- 
sient Heat Flow, by George Leppert, Jun 
ASME, Illinois Institute of Technology, 
New Lenox, Ill. 1953 ASME Fall Meeting 
paper No. 53—F-4 (mimeographed 


AN IMPLICIT 
mula for the numerical integration of the 


finite-difference for 


heat-conduction equation is described in 
this paper. Itis shown to offer considera 
ble saving in computing time compared 
methods for 


A simple algebra 


to previously used some 
types of problems 
procedure is developed which facilitates 
the computation on a desk-type calculat 
ing machine and removes the necessity 
fer either iteration or tedious successive 
time The 
accuracy of the method is discussed in 
terms of stability 
with the aid of a simple example whos« 


Although 


substitution at cach step 


ws convergence and 


analytical solution is known 
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the outstanding advantage of the new 
method is its stabilicry for large time 
steps, its convergence error also tends to 
be smaller than for the explicit formula 
usually used in these problems 

The object of this paper ts to describe 
the recently developed numerical method 
for the solution of partial differential 
equations of the heat-conduction type 
and to show how this procedure may be 
applied simply to certain type of engi 


neermg problems 


Thermal Lags in Flowing Systems Con- 
taining Heat Capacitors, by J. Wilford 
Rizika, Jun. ASME, Cambridge, Mass 
1953 ASME Fall Meeting paper No. 53— 
F-8 (mimeographed; to be published in 
Trans. ASMI 


THE method of finding the thermal 
lag in systems, such as heat exchangers 
and pipes, is shown in this paper, and the 
case of the parallel-flow heat exchanger 
also is partially treated. The Laplace 
transformed solutions are presented 
An equivalent treatment of the counter 
flow heat exchanger is given 

For the case of a gas flowing, with a 
step-function temperature input, in an 
insulated pipe, the percentage tempera 
ture change is shown to be independent 
of the initial temperature potential, 
for both the gas and the pipe at any time 
and at any distance from the pipe inlet 
Ir is similarly shown for the case of a gas 
flowing, with an exponential tempera 
ture input, in an insulated pipe, that chic 


| 


percentage temperature change is ina 


pendent of the maximum temperature 
potential, for both the gas and the pipe 

Problems involving the thermal lag 
in gascous fluid systems containing heat 
capacitors, such as heat exchangers and 
pipes, are arising continually in aero 
nautical, chemical, and mechanical appli 
“temperature control” 
is necessary. This analysis is applicd 
ro systcms which employ only gascous 
fluids in the vapor phase The 
fluid-discharg¢ 


direct 


cations W here 


fluids 
controllability of — the 
temperature from a 
function of the thermal lag of the system 

if a length of pipe connects a fluid 


Systcm 18 a 


source to a sink, the controllability of 
the fluid temperature at the pipe exit 1s a 
function of the thermal lag of the pips 
This paper a method for 
finding the thermal lag in a parallel flow 


presents 


system with a fluid flowing on cach side 
of a cylindrical heat capacitor, the en 
This pat 
considered as an 


tire system being insulated 
ticular system can be 
element of a tube or pipe, in which and 
over which fluids are flowing, represent 
ing an element of a single tube, with its 


proportion of total fluid flow, in a heat 
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exchanger. Similarly, if there were 
no heat transfer to the fluid outside the 
tube, the system would represent a 
fluid flowing through an element of an 
insulated pipe. This latter case is ex- 
amined in detail since it is casily man- 
ageable and is encountered frequently 
in engineering systems 


Calculation of Transient Temperatures 
in Pipes and Heat Exchangers by 
Numerical Methods, by G. M. Dusin- 
berre, Mem. ASME, The Pennsylvania State 
College, Pa., 1953 ASME Fall Meeting 
ard No. 53—F-6 (mimeographed; to be 
published in Trans. ASME). 


OWING to the interest shown in the 
prediction of transient phenomena in 
pipes and heat exchangers, the author of 
this paper reports on several such cases 
The numerical methods for the solution 
of these problems exist in a general form 
in the literature, but it may be of service 
to research workers and designers to have 
these methods developed into explicit 
iteration formulas and computation 
guides 

This paper is divided into three parts 
Part I, a number of typical problems; 
Part II, the proposed methods of solution, 
the results, and an estimate of accuracy; 


and Part III, The Appendix 


The problems discussed are: 


1 A metal tube, substantially in- 
sulated externally, has a specified initial 
temperature distribution along its length. 
A stream of fluid is introduced, at a 
specified mass-flow rate, with the enter- 
ing temperature specified in respect to 
time. The temperature history of the 
fluid and of the tube metal is calculated. 

The initial temperature of the tube 
metal is taken as uniform and the enter 
ing temperature of the gas is taken as 
constant. This is merely for comparison 
with another method of solution, and 
neither condition is a necessary restric- 
tion on the numerical method 
2 After the system of Problem 1 has 
been in operation for some time, the 
direction of flow is reversed. The enter- 
ing fluid temperature is again arbitrarily 
specified with respect to time. The mass 
rate of flow may be the same as before, 
or it may be different. (The paper does 
not take up cases in which the mass rate 
of flow varies continuously with time 
Again the temperature history is calcu 
lated 

The methods of this example may be 
useful for predicting the performance of 
valved or rotary regenerators 

3 A heat exchanger is operating 
under a specified sect of conditions. A 
change is imposed on the entering tem- 


perature of one or both of the fluid 


streams. The temperature history is to 
be calculated. 


This analysis may be useful for predict- 
ing starting conditions, or lag effects in 
control problems 


Erosion by Melting and Evaporation, 
by Kurt Berman, General Electric Company, 
Schenectady, N. Y. 1953 ASME Fall Meet- 
ing paper No. 53—F-2 (in type; to be 
published in Trans. ASME) 


THIS paper presents an investigation of 
the erosion of solid bodies placed in an 
air stream. The test specimens were 
formed into cylindrical and conical 
shapes. Ice, acetophenone, and _para- 
dichloro-benzene were used as the ma 
terials for the solid models. It was 
possible to correlate the rate of erosion 
as a function of the Reynolds number 

A record of the erosion process was 
obtained by taking pictures of the test 
time intervals 


substance at selected 
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The analysis of the photographic plates 
consisted of measuring, by means of a 
comparator, the diameter of the speci- 
mens at various points along their 
surface. 

The problem of erosion is of sufficient 
technological importance to have war- 
ranted extended study. The word ‘‘ero- 
sion,’ as usually employed in the litera- 
ture, is defined as the destruction of 
materials by physical effects, while cor- 
rosion is the result of chemical or electro- 
chemical action. Although the cor- 
rosive and abrasive destruction of metals 
and other materials has been investi- 
gated in great detail, comparatively 
little interest has been expressed in the 
erosion of soild surfaces by evaporation 
and melting. A few workers in the field 
of heat transfer have considered this type 
of erosion mechanism. However, their 
motive was not primarily to study the 
phenomenon but rather to use the proc- 
ess of erosion as a means for obtaining 
heat-transfer data 


Steam Power Generation 


Design Considerations in Kodak Park’s 
Power System, by H. A. Decker, Mem. 
ASME, Eastman Kodak Company, Roch- 
ester, N. Y. 1953 ASME Fall Meeting 
paper No. 53—F-9 (mimeographed 
THIS paper presents the design con 

siderations for power-plant equipment 

in a highly specialized chemical plant 
producing photographic film and paper 
products. High-pressure boilers and tur- 
bines are used to produce the steam re- 
quired by the manufacturing plant and 
generate clectrical power on a by-prod 
uct basis. The nature of the manufactur 
ing processes requires that special at- 
tention be given to continuity of opera- 
tion and plant cleanliness 

Ic might be said that the generation 
of steam and electricity is traditional 
with the author's company. Eastman 
himself purchased the first generator, 
then called a “‘dynamo,"’ in 1881, the 
year after the present company was 
founded. This was the same year 

Edison began the manufacture of incan 

descent lamps and five years before the 

first steam utility plant in Rochester 
began to distribute electricity in a form 
suitable for motors. This first ‘‘genera- 
tor,’’ engine-driven through a_ line 
shaft, could develop abour 1.25 kw and 
was enough for 15 incandescent lamps 

In 1882 Eastman purchased a second 

larger generator and 60 lamps. This 

unit had a capacity of about 5 kw. 
Kodak Park began operations in 189] 

with power equipment consisting of 

two 103-hp, 125 lb pressure, water-tube, 


hand-fired boilers, a 75-hp vertical steam 
engine, and an Edison bipolar, belt- 
driven, d-c dynamo having a capacity of 
about 50 kw. This generator supplied 
both lighting and motors. One of the 
motors operated until last year and is 
now being moved to the company’s 
‘Power Museum.’” Many boilers and 
generators have been installed and re- 
placed since this early beginning. The 
power plant has increased along with 
the manufacturing plant to meet the 
increasing production demand and new 
products 

To describe the present plant briefly; 
its steam capacity is 1,390,000 Ib per hr 
of steam, of which 740,000 Ib per hr 
is made with four boilers at 800 Ib pres 
sure and 650,000 Ib per hr with 11 
boilers at 260 Ib and 210 Ib pressures 
It has seven a-c generating units with a 
total capacity of 38,900 kw and three 
old units generating a total of 3000 kw 
d-c. Capacity is supplemented by a 
9000-kw tie with the local utility 
The company has numerous turbines and 
engines for driving refrigerating com 
pressors, air compressors, fans, pumps, 
which bring the total equivalent 
mechanical-electrical power to about 
100,000 hp, or 75,000 kw. An additional 
generator on order, of 12,500 kw capacity, 
brings the electrical a-c total to 51,400 
kw and the total equivalent power to 
87,500 kw. The author notes that this 
unit ultimately will be what amounts 
to the low-pressure cad of a compound 


etc ’ 
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unit with a mile of piping between the 
high-pressure and low-pressure sections 
This paper attempts to give some of the 
larger as well as incidental factors in the 
design of the power plant at Kodak 
Park and describes the method of making 
the plant efficient to obtain the lowest 
possible investment within the 
manufacturing plant limitations 


cost 


Design and Operation of High-Recovery 
Regenerative-Type Air Preheaters, 
Part I, by George D. Braddon, Mem. ASME, 
The Air Preheater Corporation, Wellsville, 
N. Y. Part II, by Joseph Waitkus, Mem 
ASME, The Air Preheater Corporation 
1953 ASME Fall Meeting paper No 
53—F-22 (mimeographed.) 


ACCORDING to the authors of this 
paper, air preheating has become the 
most widely accepted method of recover 
ing heat from flue gases of high-efficiency 
steam-generating units. The drive to 
further reduce stack losses and up over-all 
efficiencies continues. 

The regenerative air preheater possesses 
unique characteristics which contribute 
to its ability to achieve maximum re- 
duction in stack losses while permitting 
continuous operation over long periods 

The paper deals with those features of 
the regenerative air preheater which are 
inherent in this type of heater which 
is created expressly for the purpose of 
realizing high efficiency co-existent with 
high availability. 

The purpose of Part I of this paper is to 
broaden understanding of the regenera 
tive-type air preheater which continues 
to be one of the most effective means at 
the disposal of the designer in his striving 
for higher efficiency of steam generation 

Part II of this paper is devoted to the 
operation of high-recovery regenerative 
type air preheaters from the standpoint 
of removing deposits and controlling 
metal temperature 

Emphasis is placed on several require 
ments for an effective removal of deposits 
by blowing steam or air and washing 
with treated water. Attention is directed 
to the need for a dry-cleaning me- 
dium which has stimulated interest in the 
use of superheater steam and compressed 
air 

The procedure 
recommended assures a higher degree of 
deposit removal with better protection 
from acid action. Alkalized or treated 
water, instead of raw water, accelerates 
the washing operation and produces a 


washing currently 


more thorough job 

The control of metal temperature is 
discussed from several possible arrange 
ments and combinations. The compari 


son is made of corresponding features 








and their effect on the operation and 
efficiency of the plant 

The paper is intended to disclose more 
clearly the current practices and trends 
rather than establish new conclusions 
The intense interest in supporting higher 
recovery and attaining a higher degree of 
availability in the face of a deteriorating 
fuel situation and mounting fucl and 
labor costs forces attention to control 
of deposits and corrosion, and the condi 
tions contributing to their presence 1n 
the air preheater 


Russell Station Reheat Unit Design and 
Operating Experience, by Irwin G. Mc- 
Chesney, Mem. ASME, Rochester Gas and 
Electric Corporation, Rochester, N. Y. 1953 
ASME Fall Meeting paper No. 53—F-31 
mimeographed 


THIS paper the Russell 
Station Reheat Unit, including special 
design features for improving Operation, 
along with operating experience. Noise 
reduction and the elimination of fly ash 
and dust were important considerations 

The first unit, a nonreheat design, was 
installed at Russell Station in 1948 
Electric load growth in the Rochester 
area required the completion of a second 
unit two years later. During this inter 
val, the first unit design was restudied and 
compared with a rcheat design. Plant 
wise, the increase in cost of the reheat 
cycle Some of the items of 
cost, such as the turbine and increased 
amount of alloy piping, were offset by 
This 
increase in cfliciency over the nonreheat 
cycle amounted to about § per cent, and 
for a given station design output, it 
decreased the heat input requirements, 
reduced the size of auxiliaries, and the 
amount of auxiliary power. The over 
all aspect of the reheat cycle was favora 
ble and such a design was developed for 


desc ri bes 


was small 


the factor of increased efficiency 


the second unit 


Centrifugal Boiler Feed Pumps Under 
Transient Operating Conditions, by 
Igor J. Karassik, Mem. ASME, Worthing- 
ton Corporation, Harrison, N. J., G. H 
wate % Bechtel Corporation, San Fran- 
cisco, Calif., and W. D. Elston, Pacific Gas 
and Electric Company, San Francisco, Calif 
1953 ASME Fall Meeting paper No 
53—F-32 (mimeographed> 


SAMPLE calculations for predicting 
reduction of available NPSH during load 
reductions together with test data and 
methods for improving the transient 
effects and protecting feed pumps are 
presented in this paper 

For years engineers have been develop 
ing power plants to operate at ever 
increasing steam pressures and tempera 
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tures to improve over-all thermal eth- 
Therefore the problems intro- 


ciencies 
duced by transient conditions have 
grown in complexity and severity with 
time. Yet it has only been recently 
that much concern or even interest has 
been given to these problems 

One of the few contributions to the 
literature on this subject was presented in 
March, 1952, at the American Power 
Conference in Chicago, Ill. As stated 
in that paper, it was strictly an interim 
report and only treated in a gencral 
way the conditions encountered during 
sudden load reductions in plants with 
open feedwater cycles. It is the inten- 
tion of the authors of the present paper 
to complement the theories presented 
earlier by experimental data, to develop 
a simplified method of evaluating the 
relative safety of a given installation, and 
to enlarge the scope of the field covered 
by including an analysis of problems 
which may arise in feedwater 
cycles. In addition, problems akin to 
those presented by transient conditions 
and arising from the use of common spare 
pumps in adjoining units—in either open 
are included in this 


c losed 


or closed cycles 


pa per. 


Turbine Starting and Loading Tests at 

Dunkirk Station, by E. M. Kratz and R. 

C. Wiley, Jun. ASME, General Electric 

Company, Schenectady, N. Y. 1953 ASME 

Fall Meeting paper No. 53—F-33 (mimeo- 

graphed ). 

THE first 3600-rpm tandem-compound 
reheat turbine manufactured by the com- 
pany with which the authors are associ- 
ated was placed in operation at the Dun- 
kirk Steam Station of the Niagara Mo- 
hawk Power Corporation, in 1950 
Since this was the first of a new type of 
turbine, both the operating company 
and the manufacturer were interested in 
obtaining information on its operating 
characteristics. Therefore, observations 
of factors contributing to safe and re 
liable operation of the turbine, made 
under transient conditions encountered 
during normal and emergency operation, 
are reported in this paper 

The factors involved in the operation 
of a reheat turbine under 
conditions are the same as those for a 
nonreheat machine. They result from the 
effect of steam-temperature changes on 
the following: (1) The relative position 
of the rotating and parts, 
(2) vibration of the turbine resulting 
from misalignment caused by unequal 
expansions of the casing, (3) thermal 
stresses in the casing and valve chests, 
(4) thermal stresses in the rotor, (5) 
stresses in the bolts and flanges duc to 


transient 


Stationary 
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uncqual heating, and (6) heating in the 
exhaust end at no-load operation 

The object of the tests was to obtain 
information on the operating charac- 
teristics of the turbine during the fol 
lowing conditions: (1) Starting and 
loading from turning-gear operation, 
(2) changing load, and (3) tripping 
load and reloading. 

Except for the rates of starting and 
changing load, the tests were made with 
normal station operating practices. 

Turbine-casing metal temperatures 
were measured with thermocouples 
The thermocouples were connected to a 
strip chart potentiometer which re 
corded each temperature at two-minute 
intervals. 

The data obtained on these tests 
demonstrates the usefulness of metal 
temperature measurements to supplement 
the other turbine supervisory instru 
ments. Maximum rates of change of 
turbine metal temperatures and related 
thermal stresses are dependent upon the 
type of loading and steam-temperature 
changes as well as their average values 
Thermocouple wells are installed in the 
casings at the points of maximum tem- 
perature change in large steam turbines 
manufactured by the company with 
which the authors are associated 

The following conclusions from the 
data obtained on these tests, applying 
only to the Dunkirk Unit, are listed in 
the paper as 

1 After the unit has been off the line 
for a week end or less it can be acceler 
ated from turning gear operation to 
3600 rpm as fast as adequate mechanical 
supervision permits. The time at no 
load is not an important factor during 
subsequent loading 

2 After a shutdown of a week end or 
less the unit can be loaded at 1.5 mw pet 
min with maximum rates of metal tem 
perature rise less than 500 F per hr 

3 Load can be changed 25 per cent of 
rating instantaneously and 100 per cent 
of rating at 2.0 mw per min 

4 In an emergency a load of 100 mw 
can be dumped. When reloading, the 
unit should be loaded as fast as dry steam 


can be supplied 


The Solution of Pipe Expansion Prob- 
lems by Punched-Card Machines, by 
Lloyd H. Johnson, Gener+l Electric Com 
pany: Schenectady, N. Y. 1953 ASME Fall 
Meeting paper No. 53-~F-23 (mimeo 
graphed ). 

THIS paper outlines a procedure for the 
solution of pipe-line flexibility problems 
by the use of punched card machines 
The procedure can be wed for pipe-line 
systems made up of -any number of 
straight and curved _— Card 


. 


g 


handling routine is explained for systems 
involving up to and including 14 simul- 
taneous equations. The time required 
for solution varies according to the 
number of members and branches, but 
in general, a single-branched problem 
requires 2'/» hr while a two-branched 
problem requires 3 hr 

The calculation of the flexibility of 
most pipe-line systems is a time-consum- 
ing job. Only in the most simple of 
pipe-line analyses can the operations be 
performed in a few hours. Usually for 
systems with a fair degree of complexity, 
the calculation time is measured in terms 
of weeks, rather than hours. For any 
calculation that requires this amount of 
time, the chances for human error are 
always present and much time is lost 
finding and correcting these errors 
In addition, the sequence of the opera- 
tion performed is complicated sufficiently 
so that only those with a great deal of 
experience can perform satisfactorily the 
calculations. This quite naturally tends 
to overload the few that do the actual 
calculations and results in delays in the 
preliminary design stages of the piping 
system. Ordinarily, a system is worked 
out that will produce less than the allow- 
able stress, but time cannot be taken 
to work out a system that will do the job 
for the least amount of piping. In other 
words, time cannot be taken to design 
an efficient system because of the time 
required to perform the calculations. 

It is the purpose of this paper to outline 
the procedure now used in the author's 
company for the rapid solution of these 
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pipe-line problems by personnel relatively 
inexperienced in pipe-line analyses. The 
solution of problems is resolved into the 
proper sequence of cards being fed into a 
punched-card calculating machine. The 
time required to solve a problem that has 
been presented in the form of an isometric 
sketch varies with the number of re 
straints and members and depends on the 
time required to transfer information 
from sketches to cards and the actual 
machine time. A further breakdown 
of these times is included in another 
section of this paper. The solution is 
good for any number of straight or curved 
sections of pipe that can be resolved 
into a working plane perpendicular to 
one of the co-ordinate axis, The straight 
sections may be inclined at any angle 
and the curved sections may have any 
included angle of arc. 

There are a number of recognized and 
accepted methods of calculating piping 
stresses, as for instance the “‘general 
analytical’’ method, the ‘‘elastic center’ 
method, the ‘‘Karelitz - Marchant’ 
method, the ‘‘algebraic’’ method, and 
the “‘grapho-analytical’’ method. The 
method used in this paper is the general 
analytical method since the calculation of 
the constant coefficients of the resulting 
simultaneous equations readily is adapta 
ble to punched-card machines. Specifi 
cally, this paper treats in detail the appli 
cation of the IBM card-programmed cal 
culator and the accompanying key 
punch to the solution of expansion 
stresses and deformations in pipe-linc 
systems. 


Instruments and Regulators 


whether it be a feedback control system, 
a lumped-parameter network, the dy- 
namics of an aircraft (linearized), etc., 
may be described by a linear ordinary 
differential equation with constant co 


Study of Cubic Characteristics Equation 
by Root-Locus Method, by Yaohan Chu, 
Ford Motor Company, Dearborn, Mich., 
and Victor C. M. Yeh, Gulton Manufac- 
turing Corporation, Metuchen, N. J. 1953 
ASME Fall Meeting paper No. 53—F-21 
(mimeographed; to be published in Trans 
ASME 


IT is shown in this paper that all 
possible roots of a cubic characteristic 
equation lic on a portion of a hyperbola 
and of its axis. This hyperbola readily 
may be sketched from the values of the 
coefficients of the cubic equation. Hence 
the change of the roots of the cubic 
equation due to any change in its co- 
efficients may be visualized. The dis 
cussion of the transient response in rela- 
tion to possible root-configurations is 
included. A_ root-locus chart is pro- 
vided for “‘universal’’ use. Results from 
an analog computer are shown to be 
agrecable with those in this paper 


The behavior of a linear system, 


efficients. The complementary solution 
of this differential equation gives the 
transient response of the system. If 
Laplace transformation is employed, 
this equation becomes a complex alge 
braic one. Its transient response is 
determined by the roots of this complex 
algebraic equation, which is often called 
the characteristic equation of the system 

For the cases of first and second-order 
equations, their results are well known 
and serve as the fundamentals for those 
who are working in this field. For the 
cases of third-order equations, methods 
for extracting roots are available, and 
charts for choosing the values of constant 
coefficients for certain desirable roots 
are also available. However, the exist- 
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ing technique does not provide a clear 
picture about the influence of each con- 
stant coefhcient of the cubic equations 
upon its roots, as one would have for 


the cases of first and second-order equa- 


tions 

This paper attempts to demonstrate 
that all the three kinds of information 
are obtainable by means of the root- 


locus method, thus providing a better 
approach for synthesis of third-order 
systems. Emphasis is laid on the third 
one, which is the influence of cach con- 
stant coefficient upon the roots. Once 
the values of these constant cocfhcients 
are related to the parameter of the system, 
the authors believe, one will be able to 
visualize the nature of response and to 
know which the cubic 
characteristic equation should be modi- 
fied in order to achieve a desired response. 
It is hoped by the authors that this paper 
will present the reader a view such as one 
would obtain by merely examining the 
values of the constant coefficients of the 
first and second-order equations 


coethcients of 


Static Flow Characteristics of Single and 
Two-Stage Spring-Loaded Gas-Pres- 
sure Regulators, by A. S. Iberall, Mem 
ASME, The Aro Equipment Corporation, 
Cleveland, Ohio. 1953 ASME Fall Meeting 
— No. 53—F-5 (mimeographed; to be 
published in Trans. ASME 


THIS paper attempts an investigation 
of gas-pressure regulators of greater com- 
pleteness than usually presented. Em- 
phasis is placed on the application of the 
theory to their design. The analysis is 
summarized in graphical form in which 
the characteristics of the regulator may 
be obtained by ruler and compass con- 
structions. Brief attention is given to 
the errors inherent in the simplifications 
made in the analysis 

Although the gas-pressure regulator 


is a widely used instrument, its theo 
retical exposition has received incom 
plete attention. It is the purpose of 


this paper to provide a somewhat more 
complete elucidation of the character 
istics of the spring-loaded gas-pressure 
regulator 


The Study of Transients in Linear Feed- 
back Systems by Conformal Mapping 
and the Root-Locus Method, by Victor 
C. M. Yeh, Gulton Manufacturing Corpora- 
tion, Metuchen, N. J. 1953 ASME Fall 
Meeting paper No. 53—F-7 (mimeo- 
graphed; to be published in Trans. ASME). 


THIS paper points out the correlation 
between frequency and transient analysis 
of linear feedback systems, either de- 
generative or regenerative, through con- 
formal mapping. A method for deriving 





the equations of root loci is presented, 
and the basic shapes of root loci are 
The shifting reshaping 
locus by 


shown and 


of root means of controller 
adjustments are discussed 

The technique of conformal mapping 
has provided a powerful tool in modern 
enginecring; this is especially true in the 
analysis and synthesis of linear feedback 
systems. It will be that the 
frequency and transient response methods 
are based on two conformal transforma 
tions—a direct and a reverse transforma- 
tion. The transfer locus on the one hand 
and the root locus on the other are the 
most information obtainable 
through the two-way transformation 
The information yielded from one trans- 
formation tends to complement that of 
the other. Only by performing the two 
way transformation may one obtain com- 
plete information regarding the dynamic 
behavior of a linear feedback system 


shown 


useful 


Management 


Standard Data Problems and Solutions, 
by Gerald Nadler, Mem. ASME, Washing- 
ton University, St. Louis, Mo. 1953 ASME 
Fall Meeting paper No. 53——-F-16 (mimeo- 
graphed 


NEW sstatistical techniques on time 
studies are presented in this paper to 
point out how data problems can be 
solved. With these techniques, standard 
data becomes a more accurate and con 
sistent tool for work measurement 

Work measurement is greatly simpli 
fied if time studies are converted to cle 
mental standard data. If the time-study 
procedure used is such that the errors 
are minimized, standard data offers an 
economical means of determining work 
loads 

The time-study procedure is reviewed 
briefly to indicate where and how errors 
The problems of stand 

Are the variations of 
limits? 


can be reduced 
ard data are: (1 
base times within 
2) Is there a factor present affecting the 
times? (3) What is the factor? (4 
Is the curve drawn the proper one? 
According to the author, industry 
needs work measurement. To 
more efficient and productive, procedures 
established 


satisfactory 


bec ome 


in an organization must be 


for determining the amount of time 
operations require. A well-run company 
depends directly on such times for 


production planning, production control, 
balancing production lines, determining 
manpower determining 
proper man-machine relationships, deter 
mining wage incentives, etc. Most of 
these functions must be performed in a 
plant. In organizations, these 


requirements, 


some 





1021 


guestimates” 


functions are met by 
and past production 
However, these estimates and production 
records allow for many errors in the tu 
ture planning. As a matter of fact, 
procedures and systems 
these 


performances 


Inequitics in 
are 
Even if a company does not 


frequently perpetuated by 
estimates 
functions 


has 


incentives, these 
are Work measurement 
grown in recent years to become the tool 
for proper determination of times of 
operations 

Industrial engineering has developed 
the tool of time study. The purpose of 
time study is to determine the amount 
of time an operation should take under 
certain conditions as specified in a par- 
ticular plant. A time study on a job 
determines the work load for that job 
only. Standard data enters the picture 
by arranging time values to predict 
the amount of time an operation should 
take without taking a time study and 
before the job is even in 
existence. It is the purpose of standard 
data to reduce the amount of time neces 
sary in determining work loads on many 
plant operations. Therefore, time study 
is necessary before standard data can be 
derived. With both time study and 
standard data, the objective in industry 
is to afrive at as accurate a work load 
as possible for cach operation. In 
practice this usually means that stand- 
ards are not completely accurate but that 
the standards have sufficient accuracy 
to be compatible with the economic re- 
quirements of a plant 


have wage 


essential 


sometimes 


The Theory and Practice of Standard 
Data, by Adam Abruzzi, Stevens Institute of 
Technology, Hoboken, N. J. 1953 ASME 
Fall Meeting paper No. 53—F-25 (mimeo- 
graphed 


THIS paper examines the assumptions 
that must be satisfied to make standard 
data estimates valid, showing how and 
why current procedures fail to satisfy 
these assumptions 

The objectives and basic approach in 
developing standard data were first pro- 
posed by Taylor in the early part of this 
century as an integral component of his 
work- 

pro 


generally, 
Taylor 


time-study or, more 
measurement procedures 
posed essentially that operation element 
times be determined by observing skilled 
operators with a stop watch. These 
time data were then tabulated for the 
purpose of predicting cycle times for 
operations with similar elements, where 
the predicted valves were to be obtained 
by adding the recorded time values for 
the elements involved 

The basic steps currently used for 
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developing standard data are essentially 
based on Taylor's recommendations 
According to almost all time-study 
writers, the standard-data method con- 
sists of subdividing operations into what 
are considered to be homogencous 
elements. A set of observations is then 
taken on usually arbitrarily selected 
workers; the time data obtained are 
then summarized, say, by computing 
their arithmetic average. This sum- 
marized value is then normalized subjec- 
tively by the observer who attempts to 
estimate the value that would have 
been obtained if an “‘ideal’’ worker 
had been observed. The normalizing 
or—as they are usually called—trating 
procedures used vary considerably in 
detail. However, they are invariably 
based on the observer's judgment and 
have been found to involve a potentially 
large error in precision as well as in 
accuracy. 

Although almost all writers on the 
subject agree on the basic steps, the spe- 
cific procedures they recommend for de- 
veloping standard data vary widely 
As one instance, the element definitions 
given by Morrow state that. elements 
should be as small as possible in stand- 
ard-data applications. Barnes’ defini- 


tion is equally descriptive, and vaguc; 
he says that elements should be so de- 


fined as to permit standard data to be 
developed. As might be expected from 
these representative definitions, a wide 
varicty of descriptive criteria has been 
reported by practitioners in a compara 
tively recent survey 

The findings of this paper make it 
clear that there is only an extremely 
small likelihood of developing standard 
data that is precise and accurate in the 
scientific sense. It is likewise clear that 
the claims made for standard data are 
not substantiated in practice; indeed, 
the problems involved in developing 
standard data with predictive value are 
scarcely realized by writers and practi 
tioners alike 

The empirical consequence of this is 
that a decision will ultimately have to be 
made by the industrial society between 
two alternatives. The first is to retain 
standard-data procedures as empirical 
guides for solving certain essentially 
bargaining problems of management 
and labor. If this decision is made, it 
should be made with the full under 
standing that the results obtained are 
essentially value judgments with little 
predictive value 

The second. alternative is to develop 
standard data mecting the criteria of 
scientific inference, particularly those 
concerned with defining a precise pre- 
diction. As the preceding matcrial 


indicates, this has almost no likelihood 
of success except in special cases. This 
means that other work-measurement 
procedures will have to be used to obtain 
the time values that it had been hoped 
standard data would supply. 

It is the writer's view that, ultimately, 
the decision will have to be in favor 
of the second alternative. Thus, the 
continuous improvements in technology 
leading to mechanical planning and con- 
trol of industrial operations means, 
among other things, that accurate and 
precise estimates of production rates of 
different operations will be required 
Such estimates cannot be obtained by 
relying on the judgments of those acting 
as advocates of vested viewpoints; 
they can only be obtained by following 
the rules of scientific inference 


Activity Sampling and Analysis—lIts 
Theory and Practice, by Harold O. 
Davidson, Ohio State University, Colum- 
bus, Ohio. 1953 ASME Fall Meeting paper 
No. 53—F-24 (mimeographed 
THIS paper is concerned with activity 

sampling and analysis techniques as 

applied to practical problems of fore- 
casting and operations improvement 

It presents a brief historical review of 

theoretical development, and a critique 

of the ratio-delay technique of activity 
study. Analytical detwicncies of the 
ratio-delay procedure are noted, and sug- 
gestions are offered for their correction 

Activity sampling and analysis tech- 
niques provide a method whereby one 
may estimate the proportions of total 
activity time—-of machines, persons, or 
systems—which are devoted to various 
subclasses of the total activity. Under 
certain assumptions, estimates of this 
sort also may constitute reasonable fore- 
casts of what those proportions will be 
in some future period. In order to obtain 
reliable estimates, however, a certain 
amount of analysis is required. When 
appropriate analytical methods are ap- 
plied correctly they are not only of 
value in assuring the reliability of esti- 
mates but also may produce other infor- 
mation which is directly useful in im- 
proving operations. Thus, analysis per- 
forms the dual functions of validating 
the assumptions on which estimates and 
forecasts are based and of providing other 
information which is relevant to per- 
sonnel and equipment utilization. The 
importance of the analysis does not ap- 
pear to have been appraised fully in the 
literature which has appeared on the sub- 
ject in this country. 

Various practical objectives of activity 
studies have been suggested by a number 
of authors, and include problems such as: 
(1) Improving manpower utilization, 
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(2) developing bases for more accurate 
apportionment of indirect labor costs, 
(3) forecasting net productive time as a 
basis for production planning, (4) de- 
veloping delay allowances in time 
standards, and (5) improving equip- 
ment utilization, etc. 

Since this paper stresses analytical de- 
ficiencies of the prevalent ratio-delay 
technique, it concludes with an indica- 
tion of how these deficiencies might be 
remedied, suggesting a number of other 
statistical methods not previously ap- 
plied. Techniques listed are (1) An- 
alysis of variance by ranks, (2) various 
non-parametric methods, and (3) bi- 
nomial probability paper 

It is the author's belief that these will 
serve the needs in a large number of 
cases and in view of the fact that their 
application usually will require a small 
amount of time relative to data collec- 
tion, it is expected that they will be 
regarded with favor by engineers as a 
means of remedying some technical 
deficiencies of ratio-delay. 


ASME Transactions for 
November, 1953 


THE November, 1953, issue of the Trans- 
actions of the ASME (available at $1 per copy 
to ASME members; $1.50 to nonmembers) 
contains the following: 


TECHNICAL PAPERS 

Quick-Starting of Large High-Pressure 
High-Temperature Boilers, by J. C. Falkner. 
(§2—A-120) 

DISCUSSION 

Controlled Starting of Steam Turbines, 
by R. L. Reynolds 

Factors Involved in Starting and Subse- 
quent Loading of Modern Steam Tur- 
bines, by C. W. Elston. 

Quick-Starting of High-Temperature 
High-Pressure Boilers, by A. R. Weis- 
mantle. 

Quick-Starting of Steam Turbines, by 
C. D. Wilson 

General Discussion 

Symposium on Heavy Presses for Light- 
Metal Forgings and Extrusions—Introduction, 
by J. C. Ward, Jr. 

Requirements for Large Light-Metal Forg- 
ings and Extrusions in the Aircraft Industry, 
by G. W. Papen. (52—A-75) 

Design and Construction of Large Forging 
and Extrusion Presses for Light Metals, by 
M.D. Stone. (52—A-76) 

Metallurgy and Production of Suitable 
Aluminum-Alloy Ingots for Large Forgings 
and Extrusions, by T. L. Fritzlen. (§2—A-77 

Large-Forging-Press Operations and Produc- 
tion Problems, by G. W. Motherwell, J. R. 
Douslin, and A. L. Rustay. (52—A-78) 

Large-Extrusion-Press Operation and Pro- 
duction Problems, by T. F. McCormick. (52 
A-79) 


DISCUSSION 











COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 





100 Years Ago 


To tHe Epitor: 

The following paragraph is taken from 
an article on the Steam Engine in Luke 
Hebert’s “‘Engineer’s and Mechanic's 
Encyclopaedia p. 689, published in 
1842: 

‘The stupendous effects which, during 
the short period of one century, have re- 
sulted from the application of this power, 
are striking attestations of the value of 
the labours employed in the invention 
By the agency of steam, the seas are now 
navigated in defiance of winds and tides; 
the earth made to yield up in lavish 
abundance its metal and mineral treas 
ures; vast marshes are drained, and land, 
before barren, rendered fruitful; com- 
munities are brought into closer connec 
tion with communities; fresh and in- 
exhaustible sources of wealth and comfort 
are elicited; new combinations of human 
industry ingenuity brought into 
requisition; knowledge is widely scat 
tered abroad by the extension of letters; 
distance is lessened by velocity of loco- 


and 


motion; and 
precious and invaluable. Thus, by infi- 
nitely enlarging the sphere of useful 
action to whatsoever was useful before, 
and by diffusing among millions what 
previously was attainable only by the 
few, it has wrought a change of aspect in 
kingdoms, in commerce, and the indi 
vidual relations of society, to an extent 
so wide, and in a time so brief, too, that 
the history of the world affords no paral- 
lel to it in influence ; 


I think it is of interest to note the im 
pact at that time of steam power espe 
cially as regards transportation—less than 
a dozen vears after the famous Rainhill 
locomotive competition which has been 
accepted as the final victory of steam over 
horses as a form of railroad motive power 
and but four after the pioneer 
transatlntic voyages of the steamships 
Sirius and Great Western 

SipNEY WITHINGTON 


years 


Mem. ASME 


1 New Haven, Conn. 


Developing Engineers Into Executives 


to get results if it were not for the au 
thority vested in them by Act of Congress 
While we certainly do not say that all 
military officers discharge their responsi- 
bilities with due regard for the human- 
more than do all 


R. Herperc? 


CoMMENT By E 


Under the foregoing title the author 
speaks of the difficulties of understanding 
and practicing leadership.* In describing 
the engineer executive, he says, ‘Like the 
military officer he may lead by virtue of 
his title, position, and status without 
any particular perception of the emo 
tional state of the person who receives 
orders and is expected to carry them out.” 
Also the author states, ‘Military com 
manders seem to get results more by 
virtue of an Act of Congress than through 
their own skill as democratic leaders.”” 

The obvious implication from thes« 
statements is that officers in the military 
service are not qualified to lead men, that 
they have no regard for the individual 
feelings and emotions of the men in the 
service, and that they would not be able 


2 Colonel, U. S. Army, Head, Department of 
Mechanics, United States Military Academy, 
West Point, N. Y 

3 ‘*Developing Engineers Into Executives,"’ 
by R. F. Pearse, Mecuanicat ENGINEERING, 


vol. 75, September, 1953, pp. 719-722. 


relations factor any 
civilian executives, we do say that the 
majority of military leaders have great 
concern for the personal problems and 
feelings of their subordinates. “he 
concern with which higher comma: ‘ers 
regard this is well illustrated in two 
speeches which are mentioned as follows 

In a talk at West Point in 1946, General 
Maxwell Taylor, presently commanding 
Army in Korea, made the 


“If you read the 


the Eighth 
following statements 
pages of history with reflection, you find 
that no man ever rose to military great 
ness who did not succeed in convincing 
his troops that he put them first, above 
all else The badge of rank which 
an officer wears on his coat is really a 
symbol of servitude—servitude to his 
men. I would mention as the second 
attribute of the successful leader the gift 
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time itself becomes more 


of human understanding, the ability to 
treat men with understanding as individ 
uals and not as army serial numbers. "’ 

In a speech at Fort Belvoir, Va., in 
May, 1953, Major General S. D. Sturgis, 
Jr., Chief of Engineers, U. S. Army, made 
the following statements: ‘Here I must 
state that neither bars nor stars makes an 
officer. An individual becomes an officer 
only when he develops those inner quali 
tics of honesty, self-sacrifice, and atten 
tion to duty that are always inherent to 
real leadership The officer who 
quietly and unostentatiously sces that his 
men are fed and bedded down during a 
cold wet bivouac touches a 
mouthful of food is in this class, and in 
turn his men will follow him confidently 
to the ends of the earth."’ 

A further proof of the importance the 
Army places on proper leadership may be 
found in the fact that every service school 
up through the Command and General 
Staff College includes specific instruction 
in this subject. At the United States 
Military Academy, cadets receive a three- 
year course in Military Psychology and 
Leadership. This course appropriately 
starts with instruction in psychology 
during sophomore year in order to lay 
the foundation for an understanding of 
human behavior. It ends with instruc 
tion on several principles of leadership 
through the study of actual case histories 
of leadership problems. Thus the newly 
commissioned 2nd licutenant from West 
Point has been impressed with the fact 
that a military commander is a leader 
only if he gives full concern and con 
sideration to the human-relations factor 
As he progresses Army 
school system, he continues to reccive 
instruction on the subject. I do not 
believe the author can point to compara 
ble instruction on this subject in either 
the undergraduate or postgraduate train 


before he 


through the 


ing of civilian engineers 

Men in the military service recently 
have been subjected to an indiscriminate 
barrage of criticism, much of which is 
undeserved and some, like that in the 
cited paper, without any attempt at sub 
stantiation. Having as an en 
gineering executive in the headquarters 
of both General MacArthur and General 
Hap Arnold during the war, I appreciate 
the main theme of the paper. However, 
like many thousands of men who have 


served 
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devoted their lives to the military service 
of this country, I strongly resent the 
sweeping and unsupported accusation of 
incompetence in our military leadership 


AutuHor’s CLosurt 


I appreciate the opportunity given me 
to reply to Colonel Heiberg's interesting 
comment. It enables me to amplify the 
point I was attempting to make in the 
section of my paper to which he has re- 
ferred. To me, it has an important im 
plication for engineering executives 

When the paper was originally pre 
pared, this section was considerably 
longer. I intended modern 
business enterprise as a model of a par 
ticular type of social institution which 
has certain kinds of leadership patterns 
and work relationships that are in the 
process of being developed out of a quite 
different original structure. Attention 
was to be particularly called to the 
rapidly growing emphasis on human rela- 
tions in modern industry and to the tend- 
ency for workers at all levels in a com- 
pany to have greater voice and participa 
tion in policy decisions. It was sug- 
gested that the engineering executive 
who works in such a situation will have 
to have personality qualities that will 
enable him to fit comfortably into such a 
leadership pattern if he is to be maxi- 
mally effective 

By way of comparison, I intended to 
refer to the military unit as a somewhat 
different type of social organization and 
draw some inferences about leadership 
therein along the lines that Willard Wal 
ler has discussed in his concept of the 
In order to make 


using the 


‘institutional leader.”’ 
the length of the final paper conform to 
ASME meeting requirements, it was 
necessary to reduce this section dras 
tically, along with some other parts of 
the original draft 

If the section as printed seemed to 
imply any sweeping categorization of 
military leaders as being deficient in 
personal leadership characteristics, I must 
apologize to Colonel Heiberg for an un 
intentional oversight on my part. A 
similar apology also would be due every 
officer whese conduct exemplifies the 
qualities set up for the ideal military 
leader in Colonel Heiberg’s letter. These 
men have been largely instrumental in 
saving our country's freedomon numerous 
occasions. None of us can ever express 
enough gratitude for what they have 
done 

The main thing I was attempting to get 
at in this section is that the present de- 
gree of voluntary participation in indus- 
trial work constitutes quite a new pat- 
tern of working relationships. For 
most people, much of it has come about 


during the past 50 years. A lot of it has 
been developed during the past 20 years 
Industrial supervisors and executives are 
currently involved in adjusting their in- 
dividual leadership methods to these new 
and rapidly changing patterns 

Throughout most of human history, 
the master-slave relationship was perhaps 
the predominant relationship between the 
leaders and the led. Most civilizations, 
including those of ancient Greece and 
Rome, were founded on a slave society. 
In these relationships, the masters could 
pretty well dictate how, when, and where 
their slaves would work. They could 
force compliance by whatever coercive 
measures they had at hand, subject only 
to some degree of public opinion and a 
prudent consideration for the economic 
consequences that might result from 
injuring their human chattels 

Interestingly enough, it was the en 
gineer-scientists of the past few cen 
turics who broke this age-old pattern of 
human work relationships. It was done 
by the simple process of harnessing me- 
chanical and physical forces to create the 
industrial revolution. We are told that 
in order to have skilled mechanics and 
machine operators, it was necessary to 
teach people who did these things to 
read and write so they could follow sim- 
ple instructions accurately. Once the 
broad mass of men became literate and 
used their learning to run the machines, 
they also began to think about the exist 
ing political, social, and economic condi 
tions governing their employment 
What they did about changing these con 
ditions is a matter of very recent history 
As recently as 1860 we had master-slave 
relationships in America 1n economic in- 
stitutions of the period 

During the past few decades all this 
has changed. Contemporary industrial 
work relationships are on an increasingly 
voluntary and individual participation 
basis. Ifa machinist decides he wants a 
job, he can go to any company that needs 
men with his skills. If they are hiring 
and he qualifies, he starts to work. Once 
on the job, he has a number of valuable 


prerogatives as a free man which are not 


granted to slaves in a slave society. If 
he does not like his work for any reason, 
he can quit. He is free to move about in 
industry as he chooses. If he feels his 
supervisors are not leading him in a demo- 
cratic manner, he can file a grievance 
This will be dealt with on its merits 
through the various steps of the grievance 
procedure. If he and his fellow workers 
are not satisfied with the final decision, 
they can strike and thus exert economic 
pressure on the company 

The engineering executive who directs 
such men has to adapt his own leader- 
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ship to these new work relationships if 
he is to succeed. Employee turnover, 
costs, scrap rate, absenteeism, tardiness, 
and other conditions that in part result 
from the way workers feel about their 
jobs are all indexes of work satisfaction 

We find that personal and individual 
leadership on the part of supervisors has 
much to do with the enthusiasm people 
have for their company and their work 
Morale surveys pinpoint departments in 
which poor morale exists. More and 
More, an engineering executive has to be 
responsive to people's feelings in work 
situations if he is to advance and suc- 
ceed in getting results through others 

What happens when the machinist just 
mentioned is drafted into the military 
ervicc? Notice that he is probably 
drafted, since for the past ten years or 
more we have been unable to get enough 
volunteers to man our military forces 
He is subject to punishments set forth 
in the Articles of War for refusing to 
obey any legitimate order issued to him 
by a superior officer or noncommissioned 
officer. The machinist—and other Amer 
ican civilians like him for all walks of 
life—are accustomed to the leadership 
patterns of an industrial society where 
they have some voice in what goes on 
Management takes cognizance of their 
feelings. Many may not be happy about 
being forced to fit into the work-rela 
tionship patterns of the military system, 
because these are different from civilian 
work patterns 

Colonel Heiberg might well say two 
things at this point. First, that it ts 
impossible to force men to act as they 
must in order to fight as a unit to win 
wars without having a rigid, top-down 
disciplinary structure that will instantly 
punish disobedience. He may further 
say that the military system has always 
provided enlisted men with the right to 
have their grievances heard if they will 
go through the proper channels 

How do enlisted personnel feel about 
the involuntary nature of their work 
relationships and the institutional leader 
ship that is part of the structure of a mili 
tary unit as a social organization? We 
are, of course, granting that the system 
is administered with considerable per- 
sonal effectiveness by many individual 
officers. A military spokesman was re- 
cently quoted as having stated that re- 
enlistment rates have dropped to a low 
of 6 per cent. In other words, 94 out of 
each 100 enlisted men are not volunteer- 
ing to renew their enlistments when these 
expire. Reasons commonly given for 
this fact are that hazardous duty, low 
pay and status, frequent transfers, and 
limited promotional opportunities dis- 
courage many men from making a career 
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out of military service. Yet we can find 
civilian occupations that do not lack for 
manpower if not all of these conditions 
can be shown to exist 

How much of the current attitude to- 
ward military service as a career might be 
due to the fact that American citizens 
have become accustomed to one set of 
work relationships and leadership pat- 
terns in their voluntary industrial em- 
ployment; and find a quite different set 
of relationships in military service? 
Would it pay us to analyze the personal- 
leadership characteristics of those officers 
in units where the re-enlistment rate is 
considerably above the 6 per cent aver- 


age? Do such officers administer basic 


military regulations and policies in a 
significantly different way than their 
counterparts in units with low re-enlist- 
ment rates? If so, what are the per- 
sonality factors involved which might 
make one officer individual and 
less institutional in his leadership pat- 
terns? How can we select and hold offi- 
cers who will exemplify the personal 
leadership qualities which Colonel Hei 
berg has so nicely set forth? Within the 


more 


over-all requirement of getting men to 
fight for their country in time of war, are 
there ways in which we might modify 
military-leadership patterns and work 
relationships to bring them more in line 
with civilian practices? 
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Industrial studies indicate that merely 
exposing an executive to courses in 
handling people will not make him 
much more adept as a personal leader 
unless he has personality characteristics 
that let him lead comfortably in such a 


fashion. While training helps to some 
extent, personal insight into why we tend 
to act toward our subordinates ina par 
ticular manner, plus assistance in correct 
ing any undesirable patterns in our ac- 
tions, will do much more to develop 
executive leaders in any democratic 
social institution 


‘4 


Ropert F. Pears 


* Senior Associate, Worthington Associates, 
Inc., Chicago, Ill 


REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 





Micrometeorology 


MIcROMETEOROLOGY By O. G.. Sutton, 
McGraw-Hill Book Company, Inc., New 
York, N. Y., 1953. Cloth, 53/4 K 9in., 32 
tables, 35 figs., bibliography, name and sub- 
ject indexes, xii and 333 pp., $8.50 


R&vVIEWED BY ARTHUR C., STERN! 


HE first third of this book deals with 
fluid flow, starting 
hydrodynamics and proceeding through 
the concepts of laminar and turbulent 
boundary layers, Reynolds number, mix- 


with classical 


ing length, and turbulence 

The next third considers heat transfer 
with particular stress on convection from 
earth to the atmosphere and radiation to 
and from the earth. Concluding this 
third is a 38-page chapter analyzing tem 
perature variation with height above 
ground in the lower 100 meters of the 
atmosphere for various times of day and 
year, and for various surface conditions 
Except for this chapter and the one on 
radiation, the first two thirds of the book 
is almost entirely mathematical and is 
almost devoid of empirical ortabulardata 
A high order of mathematical training is 
required for a thorough understanding 
of these parts of the text 

Fortunately, the mathematics 
somewhat in the concluding third of the 
book which contains the two sections of 
These are the 


cascs 


most interest to engineers. 


1 Chief, Engineering Unic, Division of In- 
dustrial Hygiene and Safety Standards, New 
York State Department of Labor, New York, 
N. Y. 


Mem. ASME. 





one giving theory, formulas, and empiri- 
cal constants for wind profiles near the 
earth's surface, and the one giving similar 
data on the diffusion of gases, vapors, and 
dusts artifically introduced to the atmos 
phere at ground level or from clevated 
stacks. The book ends with a discussion 
of natural evaporation from lakes, reser 
voirs, ponds, and tanks 


Each chapter has its own bibliography. 
The book has both author and subject 
index. No examples are worked out 
There is no appendix. Of the 35 figures 
included, only 7 can be used by the 
reader to help solve problems. How- 
ever, empirical constants are given in 
tabular form or in the text 

This is a scholarly work on an impor- 
tant aspect of meteorology. It will, how- 
ever, be of interest to a rather limited 
number of engineers. 


Books Received in Library 





AuspeuLIn RecutreckiGer PLarren Unter 
Durck, BirGuNG uND Druck mit BireGune 
(Mitteilungen aus dem Institut fiir Baustatik 
an der E.T.H., No. 26 By F. Sriissi, C. F. 
Kollbrunner, and H. Wanzenried. Verlag 
Leemann, Ziirich, Switzerland, 1953. 35 op 
87/, & 6'/sin., paper. 6.25 Sw. fr. Eighth of 
a series of research reports on plate buckling, 
this publication covers the buckling of rec 
tangular plates under pressure, bending, and 
combined pressure with bending. Results are 
given of a mathematical investigation to de 
termine the critical buckling value under 
various stress conditions and types of support 


Automatic Controt or HeatinG AND AIR 
ConpitioninG. By John E. Haines. McGraw- 
Hill Book Company, Inc., New York, N. Y., 
first edition, 1953. 370 pp., 9'/4 & 6'/, in., 
bound. $6.75. An introductory textbook 
which aims to explain and illustrate the basic 
problems of automatic control in the heating 
and air-conditioning field and the principles 
applied in solving those problems. The de- 
tailed treatment covers control fundamentals, 
electric and pneumatic-control circuits, electric 





and pneumatic-control units, and control equip 
ment for domestic and commercial heating, 
unit heaters and ventilators, central-fan heat 
ing and cooling systems, commercial refrigera- 
tion, and radiant-panel heating 


Dieser ENGINEERING HaNpBooK. 195} edi- 
tion. A. B. Newell, editor. Diesel Publica- 
tions, Inc., New York, N. Y., cighth edition, 
1953. 827 pp., 9'/4 K 6'/, in., bound. $7.50 
As in the previous editions, detailed informa- 
tion is given on the diesel cycle, fuels, engine 
components, and auxiliary equipment, includ 
ing some specialized topics such as dual-fuel 
engines. In this new edition there is a brief 
chapter on marine diesels and a new section 
has also been added describing representative 
American makes and types, with tabulated up- 
to-date specifications of all makes and models 


Evectrric Arc Wetpine. By John Benjamin 
Austin. American Technical Society, Chicago, 
Ill., 1953. 280 pp., 83/4 * 5%/, in., bound 
$4. A comprehensive treatment of the funda- 
mentals oe latest techniques of electric ar 
welding, the equipment used, and applications 
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in the major fields of welding: hard surfacing, 
and pipe, machinery, and structural welding 
One chapter is devoted to — automatic 
metal-arc processes, and another describes the 
common methods of testing welds. The codes 
used in the various industries are indicated 
throughout the text. 


EnoingerinG MeratiurGy. By Bradley 
Stoughton, Allison Butts, and Ardrey M 
Bounds. McGraw-Hill Book Company, Inc., 
New York, N. Y., fourth edition, 1953. 479 
pp., 91/4 X 6'/, in., bound. $7.50. A new 
clinien of a standard textbook on metallurgy 
for the engineering student or practical engi- 
neer. It covers metals as materials of construc- 
tion, ores and ore treatment, chemical and 
mechanical metallurgy, corrosion, fuels and 
furnaces, pyrometry, and the properties, uses 
and heat-treatment of ferrous and nonferrous 
metals and alloys. The book now includes 
material on powder metallurgy, high-tempera- 
ture alloys, and other relatively recent de- 
velopments 


ExperiMeNntTAc Nucrear Puysics, Vor. Il. E 
Segré, editor. John Wiley & Sons, Inc., New 
York, N. Y., 1953. 600 pp., 9'/4 X 6'/, in., 
bound. $12. This is the second volume of a 
three-volume work on the experimental tech- 
niques and theoretical interpretation of the 
data in nuclear physics. It includes a treatise 
on nuclear reactions and an extensive discussion 
of the properties, sources, detection, and inter- 
actions of the neutron. Each treatise with its 
accompanying bibliography provides the 
reader with the main results obtained in nu- 
clear physics up to the end of 1952. 


Exterior Bauustics. By Edward J. Mc- 
Shane, John L. Kelley, and Franklin V. Reno 


University of Denver Press, Denver, Colo., 
$12. 


1953. 834 pp., 89/4 X 5%/; in., bound 
The subjects treated in this detailed analyti- 


cal study include the following: the force 
system of a projectile; measuring aerodynamic 
coefficients; trajectory calculations; motion of 
a projectile; launching effects, and so on 
Brief chapters discuss problems of bombing 
and motion of rockets, and an_ historical 
appendix briefly traces the development of 
ballistics theory 


Fasricatep Mareriats ano Parts. By 
Theodore C. DuMond. Reinhold Publishing 
Corporation, New York, N. Y., 1953. 332 
pp., 89/4 X 53/4 in., bound. $6.50. A ready 
reference work on the methods of manufactur- 
ing small parts—casting, forging, extrusion, 
screw me cme and so on—rtelating the de- 
sign, materials, and cost factors. While the 
book does not go into the details of design and 
manufacture, it does present sufficient baa 
tion to afford a selection of those methods 
which best mect the specific needs of in- 
dividual cases. 


50-100 Binomiac Tansces. By Harry G 
Romig. John Wiley & Sons, Inc., New York, 
N. Y., 1953. 172 pp., 89/4 X 71/4 in., bound 
$4. This volume gives the tables for positive 
binomial (¢ + p)" where g= 1 — p, and covers 
the range of m valucs from 50 to 100, in steps of 
5, and the range of p values from .01 to .99, in 
steps of .01. Directions for the use of the 
tables, including a bricf discussion of inter- 
polation, indicate their many possible uses, 
especially in the field of quality control. 


Frames. Their Structure, Radiation and 
Temperature. By A. G. Gaydon and H. G. 
Wolthard. Chapman & Hall, Ltd., London, 
England, 1953. 340 pp., 89/4 X 5/4 in., 
bound. 55s; $7.70. A fairly advanced dis- 
cussion of the underlying physical processes in 


the field of combustion concerned with station- 
ary flames. Writing from the physical rather 
than the chemical viewpoint, the authors con- 
centrate especially on the measurement of 
flame velocity, theories of flame propagation, 
measurement of high-flame temperatures, and 
ionization in flames. 


Diz GeometriscHEN VERHALTNISSE Bel DER 
HerstetLuNG UNREGELMASSIGER FLACcHEN. By 
W. H. Gres. Springer-Verlag, Berlin, Ger- 
many, 1953. 95 pp., 9'/s X 6'/s in., ays 
12 DM. The author's aim is to provide the 
engineer or mechanician with a way of deter- 
mining the best and most economical methods 
for providing irregular surfaces, based on the 
geometrical and kinematic properties of these 
surfaces. Asa primary aid, a classification of 
irregular surfaces is provided based on shop ex- 
perience as well as on the mathematical rela- 
tions. A practical approach to an often- 
recurring problem. 


GESTALTUNG VON WALZLAGERUNGEN. (Kon- 
struktionsbiicher, no. 4.) By Wilhelm Jiir- 
gensmeyer. Springer-Verlag, Berlin, Ger- 
many, second edition, 1953. l06pp.,9 X 6in., 
paper. 10.50 DM. This treatment of the de- 
sign of antifriction bearings gives nomencla- 
ture, description of modern types of bearings, 
tables of sizes and load capacities, and the 
design of bearing positions, covering shaft 
guidance, race attachment, lubrication, pack- 
ing, cooling, etc 


HiGHer TRANSCENDENTAL Functions, Vol. 
I. Compiled by the Bateman Manuscript 
Project at the California Institute of Tech 
nology. McGraw-Hill Book Company, Inc., 
New York, N. Y., 1953. 302 pp., 9'/s X 6/4 
in., bound. $6.50. Am account of the princi- 
pal properties of several classes of important 
special functions: the gamma function; the 
hypergeometric function; Legendre functions; 
the generalized hypergeometric series, and 
other generalizations of the hypergeometric 
function; the confluent hypergeometric func- 
tion. These extensive and detailed treatments 
are the work of four outstanding mathematical 
analysts, and the work is to be carried on in 
several subsequent volumes. 


INTRODUCTION TO Power System ANALYSIS. 
By Frederick S. Rothe. John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York, N. Y., 
1953. 187 pp., 9'/4X 6in., bound. $5. A brief 
account of Todanmedh considering the char- 
acteristics of the generator, transformer, trans- 
mission line, and load. The author covers 
only those problems associated with the funda- 
mental operating frequency, at the same time 
thoroughly investigating the transient be- 
havior of the components during disturbances 
Worked problems are included. 


Lasoratory Instruments. Their Design 
and Application. By A. Elliott and J. Home 
Dickson. Chemical Publishing Company, 
Inc., New York, N. Y., 1953. 414 pp., 88/4 X 
6 in., bound. $7.50. The chief aim of this 
book is to provide the research worker with the 
principles of good design necessary for the con- 
struction of instruments in the laboratory 
workshop. Separate chapters discuss the 
properties, treatment, and use of various ma- 
terials; methods of construction to mect 
special requirements; kinematic design of in- 
struments; sensitivity and disturbing influ- 
ences; the considerable subject of optical in- 
struments and optical glass; and the use of 
photography in research. 


Puysican Constants OF HyDROCARBONS. 
Volume V: Paraffins, Olefins, Acetylenes and 
other Aliphatic Hydrocarbons. (American 


Library Services 


NGINEERING Societies Library 

books may be borrowed by mail 
by ASME Members for a small han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any items in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., New 
York 18, N. Y 


Chemical Society Monograph no. 78 By 
Gustav Egloff. Reinhold Publishing Corpora- 
tion, New York, N. Y., 1953. 524 pp., 9'/s X 
6'/2 in., bound. $20. Continuing this series 
of compilations of physical-constants data for 
individual hydrocarbons, the present volume 
records, for the aliphatic carbons material not 
contained in volume I of the series, either data 
made available since the appearance of the 
earlier volume or older data not previously in- 
cluded. The major divisions are as follows: 
alkanes or paraffins; alkenes or olefins; al- 
kynes or acetylenes. Literature sources for 
the data given are included in each section. 


Pipe AND Tuse BenpvinG. By Paul B. Schu- 
bert. Industrial Press, New York, N. Y., first 
edition, 1953. 183 pp., 9!/, X 6'/, in., bound. 
$5. A practical manual describing the com- 
mon methods and the operating characteristics 
of the equipment used in the bending of ferrous 
and nonferrous pipe and tubing. The formulas 
employed for various degrees of bend, and 
tables for the minimum radii of bends are 
given. An appendix on tubing classification is 
included. 


Propasitity TaBLes POR THE ANALYSIS OF 
Exrreme-Vatugz Data (Applied Mathe- 
matics, series 22.) National Bureau of Stand- 
ards. Available from Superintendent of Docu- 
ments, U.S.G.P.0., Washington 25, D. C., 
1953. 32 pp., 10'/, X 73/4 in., — $.25. 
These specialized tables find use in the statisti- 
cal approach to such pers engineering 
problems as the study of floods and droughts 
and the fracture testing of metals and other 
materials. The explanatory introduction dis- 
cusses such applications as well as the general 
method of use of the tables, the patch or in- 
terpolation, etc 


Pumps. Types, Selection, Installation, 
Operation, and Maintenance. By Frar’- A. 
Kristal and F. A. Annett. McGraw-Hill ook 
Company, Inc., New York, N. Y., second edi- 
tion, 1953. 373 pp., 9'/4 X 6'/, in., bound. 
$6.50. An extensively revised and rewritten 
edition of a standard text which provides a 
comprehensive, practical study of the selection, 
installation, operation, and maintenance of 
available types of pumps covering a wide range 
of applications—boiler-feed, deep-well, sewage 
and sludge, chemicals, oil-field products, and 
others. Major additions occur in the material 
on diaphragm pumps, rotary pumps, jet pumps, 
and special pumps for foods. 


Reviews or Perroteum Tecunoiocy. Vol- 
ume 13, 1951. George Sell, editor. Institute 
of Petroleum, London, England, 1953. 360 
pp-, 91/4 X 6'/, in., bound. 50s; $7. Ad- 
vancements in the field as written up during the 
year indicated are discussed critically by 
British specialists under twenty-two major 
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headings covering a wide range of topics, in- 
cluding the following: geology, drilling, pro- 
duction, refining, instrumentation, petroleum 
gases, lubricants, oils from shale and other 
materials, and various special products. A 
considerable bibliography is cited in addition 
to the literature po te i accompanying each 
chapter. 


SymposiuM ON CONDITIONING AND WEATHER- 
inG. (Special Technical Publication, no. 133.) 
American Society for Testing Materials, 
Philadelphia, Pa., 1953. 98 pp., 9 X 6 in., 
paper. $2.25. A wide range of topics is 
covered to provide a broad picture for tech- 
nologists in many lines: the fundamentals 
of atmospheric elements; air conditioning in 
the manufacture and testing of textiles; con- 
ditioning and weathering of paper, adhesives, 
plastics, and organic and metallic coatings; 
outdoor-exposure testing; and accelerated 
weathering devices. 


Versucuspericut User Das AuspgULEN DER 
aur ErnsgiTiGEN, GLEICHMASSIG UND UN- 
GLEICHMASSIG VERTEILTEN Druck BEANSPRUCH- 
TEN PLatren aus Avionat M, Hart Verai- 


‘Mitteilungen aus dem Insticut fiir 
By F. Sriissi, 


TEI. 


Baustatik an der E.T.H., No. 25 


C. F. Kollbrunner, and M. Walt. Verlag 
Leemann, Ziirich, Switzerland, 1951. 156 pp., 
18 Sw. fr. A research 


87/3 X 6'/gin., paper. 
report on the potkling of heat-treated and 
hardened plates of Avional M, an aluminum 
alloy, stressed on one side under uniformly and 
nonuniformly distributed load. This is the 
sixth of a series of reports on plate buckling of 
the Swiss Association of Bridge and Steel 
Building Contractors. 


WanDwarRME- UND LigrerGRAD- Meassun- 
GEN AN Envwem Lurrxompressor. (Mittcilun- 
gen aus dem Institut fiir Thermodynamik und 
Verbrennungsmotorenbau an der E.T.H., No. 
11). By Mahmoud M. Ghoneim. Verlag 
Leemann, Ziirich, Switzerland, 1952. 51 pp., 
91/2 X 63/,in., paper. 6.25 Sw. fr. A doctoral 
dissertation chide sieneate the results of an 
investigation to determine the coefficient of 
heat transfer and its influence on compressor 
operation for different volumes and cylinder 
clearances and at different piston velocities 
and compressions. The influence of various 
other characteristics was al-o investigated 
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Interpretations 


HE Boiler Code Committee meets 
monthly to consider ‘‘Cases’’ where 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next 
Committee meeting interpretations are 
formulated to be submitted to the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those which 
are approved are sent to the inquirers 
and are published in Mecuanicat Eno 
NEERING 
(The following Case Interpretations 
were formulated at the Committee meet- 
ing October 18, 1953, and approved by the 
Board on November 5, 1953.) 


Case No. 1108-1 (Reopenep 
(Special Ruling) 


Inquiry; May annealed alpha alu 
minum bronze alloy with the following 
range of chemical composition: 


Copper, per cent 88.00 to 92.50 


Aluminum, per cent 6.00 to 8.00 
Iron, per cent 150to 3.50 
Others, max, per cent 0.50 


and the following minimum physical 
properties in the annealed condition 


70,000 psi ult. tens. str 
30,000 psi yield str. at 0.5% clong 
under load 40% elongation in 2 in. 


and conforming to ASTM _ B-169-49T 
Alloy D, be used in the construction of 
unfired pressure vessels under the provi 
sions of Section VIII of the Code? 
Reply: Annealed alpha aluminum 
bronze alloy, of composition as noted 
above, and conforming to ASTM B- 
169-49T Alloy D, may be used in the 
construction of unfired pressure vessels in 
accordance with Section VIII of the 
Code with the following limitations: 


(1) Corrosion Resistance 

(a) It is expected that vessels of alpha 
aluminum bronze covered by these rules 
will be used to hold corrosive liquids and 
gases. However, the selection of this 
alloy as being suitable in a specific appli 
cation shall be the responsibility of the 
user 

(b) The determination of 
allowances is not covered by these rules 
It is recommended that users assure them 
selves by appropriate tests, or otherwise, 
that the alloy is suitable for the service 
intended 

c) Where service data are not avail- 
able, the procedure of Par. UA-159 
should be followed 


corrosion 


(2) Design 


(a) The maximum allowable design 
stresses shall be as follows: 
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TABLE 1 
Allowable Allowable 
Working Working 
Temp Stress for Stress for 
Subzero to Sheet & Plate Bolting Mels. 
150 F 17000 psi 6000 psi 
( /, ¢.8. ( /s y.s 
200 16800 psi 5900 psi 
C'/,t.s C'/sy.s 
300 14800 ps 5800 psi 
(0.8 creep C'Y/sy.s 
400 11500 psi 5600 psi 
0.8 creep /sy.s 
500 8000 ps! 5500 psi 
(0.8 creep C'/sy.s 


(b) Since this alloy will be used for 
handling or storing corrosive fluids, care 
should be exercised to see that the design 
considers corrosion problems. All crev- 
ices where accelerated local attack may 
occur should be filled or sealed by fusion 
welding. These crevices usually are 
found behind backing strips, lap joints, 
and riveted joints. 

(c) The outer fibers in the weld metal 
bend tests shall have a 20 per cent mini- 
mum elongation. This value is also the 
minimum requirement for the all-weld- 
metal tension-test specimen as noted in 
Section IX of the Code 

(d) No low-temperature impact tests 
are required for this material or for any 
deposited weld metal, if the composi- 
tion is within the range of composition 
of the specifications. If the deposited 
weld metal docs not meet this require- 
ment, impact tests of the weld metal 
shall be made in accordance with the 
requirements of Par. UG-84. If the im- 
pact specimen bends without fracture, it 
shall be considered to have met the re- 
quirements 

(e) Stress-relieving is not required. 


Case No. 1171 


(Special Ruling) 


Inquiry: Several of the grades of low- 
alloy steels in Specification SA-335 have 
limitations on the maximum phosphorus 
and sulphur content which can be met on 
steel made in the electric furnace but 
which may be slightly exceeded when 
these steels are produced in the open 
hearth. Will it be permissible to accept 
a maximum phosphorus and sulphur con- 
tent increased to 0.04 per cent on check 
analysis where this would be permissible 
for the comparable grade in Specification 
SA-182? 


Reply: It is the opinion of the Com- 
mittee that Grades P3a, P3b, Pll, P15, 
P21, and P22 may be furnished with maxi- 
mum phosphorus and sulphur content 
of 0.04 per cent on check analysis when 








1028 


these steels will be melted in the open- 
hearth furnace 


Case No. 1172 


Special Ruling) 


Inquiry: May nonpressure parts used 
only for extending (increasing) the heat- 
absorbing surface be attached to carbon 
steel tubing applying to Specification 
SA-178 by fusion welding, cither con 
tinuous or intermittent, without stress 
relief as now allowed for other tubing in 
Par. P-186(¢)? 

Reply: Nonpressure parts used only 
for extending (increasing) the heat- 
absorbing surface may be attached to 
carbon steel and carbon molybdenum 
tubes by fusion or resistance welding, 
cither continuous or intermittent, with- 
out stress relicf 


Case No. 1174 
Special Ruling) 


Inquiry: Will unfired pressure vessels 
fabricated by fusion welding under the 
applicable rules of Section VIII, 1952 
Edition, meet the intent of the Code 
if the base material is an aluminum- 


Yield 
Strength, 
Tensile psi (0.2 
Strength, per cent 
ps off-set 
30000 11000 18 
30000 11000 8 
36000 26000 8 
39000 29000 6 


Elongation 
in 2 in., 
Condition per cent 
Annealed 
H112 
H32 
H34 


(2) Sheet and plate further meet the 
applicable requirements of Specification 
SB-178 

(3) Rod, bar, and shapes further meet 
the applicable requirements of Specifica- 
tion SB-273 

(4) Pipe and tube further meet the 
applicable requirements of Specification 
SB-274 

(5) Fabrication is by fusion welding 
using filler metal complying in composi- 
tion with the base material 

(6) The welding requirements and 
applicable paragraphs of Section IX, 1952 
Edition, apply except that the tensile 
strength of the reduced-section tensile 
specimens shall be not less than 30,000 
psi 

(7) The following maximum a!low 
able stress values are used in applying 
the design rules where reference is made 


to Table UNF-23: 


Metal Temperature Not Exceeding, Deg F 


Condition 150 200 


Annealed / 


H112 j 
H32 
H34 


8950 
9700 


9000 
9750 9500 
magnesium-chromium alloy having the 
following composition (Alloy GR40A, 
Specification SB-178 


Magnesium, per cent 3.1 to3.9 
Chromium, per cent 0.15 10 0.35 
Copper, max, per cent 0.10 
Manganese, max, per cent 10 
Zinc, max, per cent 0.20 
Iron plus silicon, max, per cent 0.45 
Other, each, max, per cent 0.05 
0.15 


remainder 


Other, total, max, per cent 


Aluminum 


Reply: It is the opinion of the Com 
mittee that the aluminum-magnesium- 
chromium alloy described in the Inquiry 
may be used for the construction of un- 
fired pressure vessels according to the 
applicable rules of Section VIII, 1952 
Edition, subject to the following condi- 
tions: 


(1) The mechanical properties of the 
material are not less than the follow- 


ing: 


250 300 350 400 


7000 6400 5650 4900 


5600 
5900 


6500 
6900 


8250 
8800 7900 

(8) For welded joints, the allowable 
stress values for annealed material are 
used 

(9) In view of the fact that this alloy 
does not undergo a marked drop in im 
pact resistance at low temperatures, no 
additional requirements are specified for 
temperatures down to —325 F (sce Par 
UNF-65 

(10) The joint efficiency 
spection, and testing comply with the 
applicable paragraphs of Section VIII, 
1952 Edition 

(11) Thermal stress relieving is not 
mandatoty 

(12) Bolting materials conform to an 
aluminum alloy listed in Table UNF-23 
or of one of the grades of austenitic steel 
of Specification SA-193. These bolting 
materials shall not be welded. The 
allowable stress values in Table UNF-23 
or UHA-23 shall apply 

(13) In addition to the material de- 
scribed herein, any of the aluminum alloy 
materials for which allowable stress values 
for welded construction are given in Table 


factors, in- 


MECHANICAL ENGINEERING 


UNF-23 may be used for appurtenances and 
other attachments. These parts and their 
connections shall be designed in accord- 
ance with the lower of the stress values in 
Par. (7) above and the applicable values 
in Table UNF-23. The welding process 
for these connections shall be qualified in 
accordance with the applicable rules of 
Section IX, 1952 Edition, except that 
the strength of the reduced-section ten- 
sile specimen shall be not less than the 
lower of the specified tensile strength of 
the two materials in the annealed temper 
No. 1176 


Cast 
Special Ruling) 


Inquiry: May the welding-qualifica- 
tion rules for nonferrous’ materials 
adopted as Part B of Section IX and pub- 
lished by reference in the December, 
1953, issue of MecHANICAL ENGINEERING 
be used in construction under the Code? 


Reply: It is the opinion of the Com- 
mittee that Part B of Section IX dealing 
with welding qualifications for non- 
ferrous materials, which has been ap- 
proved, can be used in Code construction 


Proposed Revisions and Ad- 
denda to Boiler and Pressure 
Vessel Code 


A need arises, the Boiler Code Com- 
f X_ mittee entertains suggestions for re- 
Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 


vising its Codes 


criticism. If and as finally approved by 
the ASME Board on Codes and Standards, 
and formally adopted by the Council, 
they are printed in the annual addenda 
supplements to the Code.  Triennially 
the addenda are incorporated into a new 
edition of the Code 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y 

Power Boilers, 1952 

Par. P-101(3) Revise definition of 
“Throat’’ to conform to the American Weld- 
ing Society definition which reads ‘‘The 
distance from the root to the face of the weld.”’ 

Par. P-298 Revise this paragraph to read: 


Each boiler shall be provided with a valve 
connection at least '/, inch pipe size for the 
exclusive purpose . 
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Material Specifications, 1949 
Epitoriat Note 


The Boiler Code Committee has approved 


the following revisions to specifications to be 
included in Section II 
SA-30-52aT 
SA-107-§2aT 
SA-157-50T 
SA-158-51T 
SA-193-§2T 
SA-203-52aT 
SA-204-52aT 
SA-206-51T 
SA-212-5§2aT 
SA-261-47 
SA-280-51T 
SA-299-52aT 
SA-301-52aT 
SA-302-52aT 
SA-315-51T 
SB-26-52T 
SB-62-52 
SB-75-52 
SB-108-52T 
SB-111-52 
SB-149-52 
SB-152-52 
SB-178-52T 
SB-273-§2T 

The Boiler Code Committee has recently 
voted to retract approval of Specifications 
SA-155-52aT Spec. for Electric-Fusion-Welded 
Steel Pipe for High-Temperature Service and 
SA-339-51T Spec. for Nodular Iron Castings 
which were published as approved in the 
September, 1952, Mecuanicat ENGINEERING 

The following specifications are no longer 
used, and should be deleted, because they are 
covered by recently adopted specifications as 
given: SB-210 (now covered by SB-274); 
SB-211 (now covered by SB-273); SB-221 
now covered by SB-273); SB-235 (now cov 
ered by SB-274); and SB-241 (now covered by 
SB-274 

Unfired Pressure Vessels, 1952 

Par. UHA-11(b) Re-letter this paragraph 
d) and add the following paragraph (b): 

b) When the desired type of approved 
stainless steel is lacking in the specification 
overing the applicable form (tubing, casting, 
etc.) the material may be furnished to the 
general requirements of an approved specifica- 
tion with the chemical and mechanical prop- 
erties conforming to those shown in another 
approved specification for the desired grade 


Announcement 


Part B, Qualification Standard for Weld- 
ing Procedures, Welders, and Welding 
Operators, Section IX, for Nonferrous 
Materials, has been approved and is 
available from the Society. The present 
1952 Section IX covers ferrous matcrial 
only; an Addenda will be issued to 
bring it up to date 

A 1953 edition of Section IX will be 
published shortly and will contain Part 
A, Ferrous Material, and Part B, Non- 
ferrous Material. 
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Welding Qualifications, 1952 


Taste Q-11.1 Add the following specifications. Asterisks (*) indicate specifications al- 


ready listed which have been revised 


Psi min 


Specification Grade Tensile Type of Material 


P-Number 1 


SA-7 60-7 20090 Carbon Steel Plates 
SA-113 ( 48-58000 Carbon Steel Plates 
SA-333 ( 55000 Carbon Steel Pipe for Low-Temp. Service 
SA-334 ( 55000 Carbon Steel Tubes for Low-Temp. Service 
*SA-216 WCA 60000 Carbon Steel Castings 
. WCB 70000 Carbon Steel Castings 
P-NuMBER 3 
SA-335 Pl §§000 C-Mo Pipe 
P15 60000 S1-Mo Pipe (1.40 Si-0.55 Mo 
P-NuMBER 4 
*SA-301 A 6582000 Cr-Mo Steel Plates (0.60 Cr-0.50 Mo 
*SA-301 B 60-77000 Cr-Mo Steel Plates (0.95 Cr-0.50 Mo 
SA-335 P2 55000 Cr-Mo Pipe (0.60 Cr-0.85 Mo 
P3a 60000 Cr-Mo Pipe (1.75 Cr-0.70 Mo 
P3b 60000 Cr-Mo Pipe (2.90 Cr-0.55 Mo 
Pll 60000 Cr-Mo Pipe (1.25 Cr-0.55 Mo-S] 
P12 60000 Cr-Mo Pipe (0.95 Cr-0.55 Mo 
SA-182 Fll 70000 Cr-Mo Pipe Flanges (1.25 Cr-0.55 Mo 
SA-336 F2 70000 Cr-Mo Drum Forgings (0.95 Cr-0.55 Mo 
P-NumMBER § 
SA-213 7 60000 Cr-Mo Steel Tubes (7.0 Cr-0.50 Mo 
T9 60000 Cr-Mo Steel Tubes (9.0 Cr-1.0 Mo 
SA-333 3 65000 Ni-Steel Pipe (3.50 Ni) for Low-Temp. Service 
5 65000 Ni-Steel Pipe (5.00 Ni) for Low-Temp. Service 
SA-334 3 65000 Ni-Steel Tubes (3.50 Ni) for Low-Temp. Service 
5 65000 Ni-Steel Tubes (5.00 Ni) for Low-Temp. Service 
SA-335 PSa 60000 Cr-Mo Pipe (5.00 Cr-0.50 Mo 
P5b 60000 Cr-Mo Pipe 5.00 Cr-0.50 Mo 
P5c 60000 Cr-Mo Pipe (5.00 Cr-0.50 Mo-T1 
P16 60000 Cr-Mo Pipe 7 Cr-0.55 Mo) 
P17 60000 Cr-Mo Pipe (9 Cr-1.00 Mo 
P21 60000 Cr-Mo Pipe (3 Cr-0.90 Mo 
P22 60000 Cr-Mo Pipe (2.25 Cr-1.0 Mo 
SA-336 F5 80000 Cr-Mo Drum Forgings (5.0 Cr-0.55 Mo 
F22 80000 Cr-Mo Drum Forgings (2.25 Cr-1.00 Mo 
SA-217 C5 70000 Cr-Mo Castings (5.0 Cr-0.55 Mo 
C12 70000 Cr-Mo Castings (9.0 Cr-1.0 Mo 
SA-357 60000 Cr-Mo Plate (5.00 Cr.-'/. Mo 


P-NuMBER 6 
SA-336 F6 75000 Alloy Forgings (13 Cr 
SA-351 CAI5 90000 Alloy Castings (13 Cr-0.5 Mo 


P-NumBer 8 


SA-213 TP310 75000 Alloy Tubes (25 Cr-20 Ni 
SA-312 TP304 75000 Alloy Pipe (18 Cr-8 Ni 
TP309 75000 Alloy Pipe (25 Cr-12 Ni 
TP310 75000 Alloy Pipe (25 Cr-20 Ni 
TP321 75000 Alloy Pipe (18 Cr-8 Ni-Ti 
TP347 75000 Alloy Pipe (18 Cr-8 Ni-Cb 
TP316 75000 Alloy Pipe (16 Cr-13 Ni-3 Mo 
TP317 75000 Alloy Pipe (18 Cr-13 Ni-4 Mo 
SA-249 TP310 75000 Alloy Tubes (25 Cr-20 Ni 
SA-336 F8 75000 Alloy Forgings (18 Cr-8 Ni 
F8t 75000 Alloy Forgings (18 Cr-8 Ni-Ti 
F&« 75000 Alloy Forgings (18 Cr-8 Ni-Cb 
F8m 75000 Alloy Forgings (18 Cr-8 Ni-Mo 
F25 95000 Alloy Forgings (25 Cr-20 Ni 
SA-35] CF8 70000 Alloy Castings (18 Cr-8 Ni 
CF8M 70000 Alloy ¢ astings (18 Cr-9 Ni-2.5 Mo 
CF8¢ 70000 Alloy Castings (18 Cr-9 Ni-Cb 
CH20 70000 Alloy Castings (25 Cr-13 Ni 


CK20 65000 Alloy Castings (25 Cr-20 Ni 
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ASME International Meeting Prospects 
Enhanced by Tour of Mexico 
Headquarters: Del Prado, Mexico, D. 


‘ 
‘ a“ 


PALACE OF FINI 
TIONAL 


5 ie plans being currently arranged for 
the 10-day trip, March 8-17, to Mexico 
and visits to various famous cities in Mexico 
promise to enhance the prospects of the 1954 
ASME International Mecting to be held at 
the Hotel Del Prado in Mexico, D. F., March 
10-12, 1954 

The itinerary offers an excellent opportunity 
to see the most of fabulous Mexico in a short 
time. However, for those who are planning to 
take the trip and have more time to devote, 
additional side trips can be supplemented 

As the tour shapes up now, here is what ts in 
store for the participants From various 
points in the United States to Mexico City, go 


ARTS, ONE OF THE HIGH SPOTS 
MEETING TO BE HELD IN MEXICO, D. F., 


TO BE VISITED DURING THE ASME INTERNA- 
MARCH 10-12 


via American Airlines deluxe DC-6 Flagship, 
arriving March 8, and transfer to the Hotel Del 
Prado. This is a beautiful new hotel ideally 
situated right on the Avenida Juarez in the 
heart of the shopping district, a stone’s throw 
from the Palace of Fine Arts, and many other 
exciting places to see 


Taxco and Cuernavaca 


The next day, Tuesday, March 9, sight- 
secing will include Taxco and Cuernavaca. 
The group will leave Mexico City for a scenic 
drive to Cuernavaca, the enchanting resort 
town that has been the favorite alike of Cortez, 
Maximilian, and today’s well-to-do Mexicans. 
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F., March 10-12 


There the visitors will see the Borda Gardens, 
Mexico's Versailles, and the Palace of Cortez, 
where Diego Rivera's murals depict the story of 
the coming of the Spaniards. Continue by motor 
to the quaint village of Taxco, which is noted 
tor its mines and silver shops perched along 
picturesque and hilly streets. The majesty of 
the Borda Cathedral is evident from every 
direction in Taxco. Spend the night in this 
charming village. The next morning will be 
devoted to visiting the many interesting silver 
shops, the Casa Figueroa, and the Cathedral of 
Santa Prisca, returning to Mexico in the early 
evening 


Mexico City 


The next day the ASME meetings will be 
in session in the morning so that sightseeing 
will not begin until the afternoon when 
an interesting drive through Mexico City is 
planned. To be seen on this trip will be the 
Zocalo, the main public square; the Cathe- 
dral of Se. Peter, the most ancient church in 
America; Chapultepec Castle, where Maxi- 
milian and Carlotta lived and received roy- 
altry; the Palace of Fine Arts; the National 
Theater; the National Museum; the Ministry 
of Education. The walls of the patio are cov- 
ered with heroic frescoes by Diego Rivera; 
the colorful markets; the residential district; 
and many other points of interest. 

On the following day, after the regular 
sessions of the meeting are concluded, the 
tour goes to the Shrine of Guadalupe and the 
Pyramids of the Sun and the Moon, ancient 
altars of worship of the Toltec and Aztec 
tribes. Proceeding through the Temple of 
Quetzalcoatl, the group will view the beautiful 
carvings of the ancient Indians. The afternoon 
excursion on Saturday has been arranged to 
include technological points of interest. 


A Mexican Sunday 


Sunday—a lovely Mexican Sunday is sched 
uled. In che morning the party will visit 
Xochimilco, the ‘‘floating gardens."’ These 
are a series of lagoons dotted with hundreds of 
tiny islands covered with flowers, trees, and 
profuse tropical vegetation. Enjoy a cruise 
along the picturesque canals in a flower- 
bedecked boat surrounded by the fragrant 
flowers and the soft music of this Mexican 
Venice—the comparison is limited to the 
waterway. The party will return to Mexico 
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City in time to witness the most colorful event of i Ee rie ee oe ee 
the Continent—the Bullfight! In the largest in 
bull ring in the world, at 4:00 p.m sharp Cit is 
said to be the only thing starting on time in 
all of Mexico), every Sunday you. can see the 
glory and splendor of the *‘fiesta de tores."’ 
Acapulco 

Bright and early Monday morning the party 
will be off by air for the tropical paradise of 
Acapulco—it has been compared to Amalfi 
See it and draw your own conclusions. The 
headquarter hotels here will be Prado Ameri 
cas and Club de Pesca. Against a background 
of the Sierra Madre Mountains in a Hawaiian 
like setting, you will find the smart gaiety 
of the French Riviera. Swim in the warm 
Pacific in protected coves or splash in the 
pounding surf—tan out in the warm white 
sands, or try your luck on the briny deep 
where marlin and sailfish abound. It will be 
difficult, but on Wednesday you will have to 
leave for Mexico City to make connection 
with the night flight back to the United 
States 

Some of the place names are tongue twisters, 
but it is certainly worth learning every one of 
them. A wonderful trip awaits every one who 
goes. The cost for the round trip from New 
York, N. Y., subject to Family Plan of one fare 
and half fare, for man and wife, first class, in- 
cluding taxes is $501.66; Air Tourist, cach 
person, round trip, $273.24. Write ASME 
Secretary if interested SUNDAY AFTERNOON AT THE BULLFIGHTS 





F. S. Mallette Chosen to 
Give Clayton Lecture 


F* DERICK S. MALLETTE, executive 
secretary of the Committee on Air Pollu- 
tion Controls and staff member of The Ameri- 
can Society of Mechanical Engineers, has been 
invited to give a Clayton Lecture on air pollu 
tion before The Institution of Mechanical 
Engineers of Great Britain in London England, 
on April 23, 1954, it was announced by Fred- 
erick S. Blackall, jr., president of the Society 

The Clayton Lecture was instituted in 1944 
under a bequest from the late James Clayton, 
to promote the advancement of knowledge in 
any field relating co mechanical engineering 

Interest in air pollution in Great Britain has 
been greatly stimulated by the severe smog of 
December, 1952, to which over 4000 deaths 
were attributed in London alone. The British 
Government subsequently appointed a com- 
mittee of distinguished scientists to study the 
problems associated with fog and air pollution 
problems 

In commenting on the invitation to Mr 
Mallette, considered a singular honor among 
engineering groups, Gerald V. Williamson, 
superintendent of steam engineering at the 
Union Electric Company of Missouri, St. Louis, 
Mo., who heads the ASME's Committee on 
Air Pollution Controls, stated, ‘The intensive 
activities carried on by the Committee in this 
country and the results of our recent report on 
air-pollution research in over 40 universities, 
research institutes, and laboratories can be 
drawn upon by Mr. Mallette in presenting 





American experience as an aid to the solution 


TWIN TOWERS OF THE CHURCH OF SANTA PRISCA, TAXCO of this problem in Great Britain 


ASME News 





MECHANICAL ENGINEERING 


The President’s Page 


The Opportunity of a Lifetime— 
A Great Engineering Center 


@ a of the pressing problems which face the four Founder Societies is that of finding new 
headquarters. The present Engineering Societies Building in West 39th Street, New 
York, was completed in 1906. While it has served its purpose admirably over the years, 
the space ealhahle is far from adequate today to house the administrative staffs required to 
serve 142,000 members within the four Societies. This membership has grown nearly ten- 
fold since the structure was built. Furthermore, the facilities in many respects have become 
obsolete or are in imminent need of costly repairs or reconstruction. The United Engineering 
Trustees, who own and operate the building in behalf of the four Societies, are studying the 
matter actively. Among the considerations which confront them are optimum location, 
requisite area, nature of facilities, and, of course, the question of financing. The latter pre- 
sents some problems in these days of high building costs, but thanks to depreciation accruals, 
other reserves, the potential return from the sale of the present building, and the availability 
of credit, they are “ no means insurmountable. 

In brief, present circumstances offer literally the opportunity of a lifetime for the Founders 
to co-operate with other leading professional groups in establishing a new and great engineer- 
ing center, where a// of the leading engineering societies of our nation could make their na- 
tional headquarters in one place. Of course a prerequisite to such a project would be that of 
securing within a short space of time the agreement of all, or most of, the other societies to 
participate on an equitable basis. On the other hand, the prospect ought to be as attractive 
to them as it appears to us. 

There are indications that one or another of the large real estate operators in New York 
or elsewhere might jump at the chance to devise architectural and financial plans for such a 
venture. These might go beyond immediate administrative needs, if tax exemptions would 
ermit, to provide a building which would accommodate not only the staffs of the societies, 
but a substantial number of tenants of acceptable character as well, whose interests lie in 
related fields. Rentals would assist in carrying the building overhead. Properly located, 
such a center might well attract satellite buildings to the neighborhood to be erected by 
industrial and commercial interests allied with the engineering fields. A new Engineers’ 
Club would be an appropriate tet.int of such an engineering center. 


The interesting potentials of this dream have not been overlooked by civic boosters and 
planners in cities outside of New York. Pittsburgh, Detroit, Chicago, Baltimore, and Wash- 
ington, all have expressed interest in undertaking the project and specific proposals have been 
received from some of them. Certain difficult legal obstacles might constitute a barrier to 
any move away from New York, since the endowment of Andrew Carnegie under which the 
Engineering Societies Building was built and operates in part, stipulates that the funds are 
to be employed for an engineering headquarters “‘within ‘he city of New York."’ The ques- 
tion of geographic site brings into play other considerations, many of which favor retention 
of the present location anyway, although some might favor a move. The membership may 
be assured that the Trustees will weigh all of the pros and cons before reaching any decision 
on this point 

But whatever is done, it is earnestly to be hoped that the utmost effort will be exerted to 
make our Society's new home a great engineering center in which all of the major professional 
societies can work together in the closest possible proximity. Such an accomplishment would 
be one more step in the direction of unity of the engineering professions through intersociety 
co-operation. As your president has observed before on this page, this, in his judgment, is 
the most effective manner in which real unity of thought and action can be achieved. 

A great opportunity is at hand. Let us make the most of it. 


Freperick S. BLackALt, jr., President 


The American Society of Mechanical Engineers 
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Second Engineering Management 
Conference Plans Announced 


yew problems facing engincering manage- 
ment concerned with sales and product 
research will receive considerable attention 
from the speakers at the second Engineer- 
ing Management Conference sponsored by the 
Management Division of The American Society 
of Mechanical Engineers, to be held at the 
Benjamin Franklin Hotel in Philadelphia, Pa., 
March 31-April 1, 1954. The Management 
Division, with the active co-operation of the 
ASME Philadelphia Section, is planning the 
conference to anticipate the needs of engineer- 
ing executives and engineers, preparing for 
management responsibilities, and for sugges- 
tions in handling the problems placed upon 
the engineeririg management by a dynamic 
economy. 


Scope of Program 


The program for the second Engineering 
Management Conference was developed from 
the suggestions contained in the 
naires which were sent to the 440 engineering 
executives who attended the first Conference 
which was held April, 1953, in Detroit, Mich 
More than 200 of the questionnaires have 
been returned and are being carefully studied 
by the Executive Committee of the Manage 
ment Division to determine the preferences 
of a broad cross section of ASME members 
and of nonmembers concerned with improving 
the effectiveness of engineering management 

In addition co technical sessions devoted to 
the administration of sales-engineering and 
product-development there will 
be sessions devoted to the broad national prob 
lems facing top-level engineering management, 
to topics of interest to engineers generally as 
professional individuals, and to techniques for 
improving engineering supervision. The ses 
sions are being scheduled to permit ample time 
The luncheons 


question 


activities, 


at the session for discussion 
will be informal to give the conference mem 
bers the opportunity to further discuss these 
important topics. The papers co be presented 
at the meetings will be preprinted and dis 
tributed prior to the conference to encourage 
more active participation in the discussion by 
the audience 
The tentative 
ence includes the following 


topic program for the Confer 


Wednesday morning, March 31, 1954 


Nationa! Policy and Its Effect Upon Engineering 
Management 

Engineering Management's Responsibilities in a 
Developing Economy 


Wednesday afternoon, March 31, 1954 


What Makes Engineers Die Young? 

How to Sell Ideas Effectively 

Progress Toward a Unity Organization for the 
Engineering Profession 


Thursday morning, April 1, 1954 
Session A—Sales-Engineering Managemen 
Trends in National Consumption and Their Effect 
Upon Engineering Sales Management 
How to Manage an Engineering Sales Depart- 
ment 
How to Select and Train Technical Sales Person- 
nel 
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Session B-—-Product Research and Development 
How to Organize and Select Engineering Projects 
Progress and Cost Control in Engineering Projects 
Effective Utilization of Manpower in Research 
and Development 


Thursday afternoon April 1, 1954 
Executive-Development Program for Engineers 
Incentives for Engineers 
Executive Co-Ordination of Engineering Activi- 
ties 

Many Prominent Speakers 


Some of the prominent men who have al 
ready accepted invitations to participate ir 
the second Engineering Management Confer- 
ence program include Hector R. Skifter 
president of Airborne Instruments Laborato 
ries; James F. Lincoln, president of Lincoln 
Electric Company; T. A. Marshall, Jr., execu 
tive secretary of Engineers Joint Council; 
Phil Carroll, management consultant; and 
Trafford W. Bigger, development engincer, 
General Electric Arrangements 
are in progress to invite a leading official it 


Company 


the national government to discuss the impact 
of national policy upon engineering manage 
ment. Similarly qualified speakers are being 
selected to discuss the remaining topics on the 
program. The final program will be presented 
in the near future. 

The program is being patterned after the 
first Engineering Management Conference 
which received many favorable comments, 
including the one from Frederick S. Blackall, 
jr., ASME President, which was published 
on The President's Page in the September, 1953, 
issue of Mecuanicat Enctneerinc. The pur 
pose of this series of conferences is to present 
the latest and the most productive thinking 
concerning the problems facing engineering 
The engineering skills of Amer 
Effective 


management 
ica are among its greatest resources. 
engineering management will produce signifi 
cant contributions to a constantly improving 
standard of living in this country which could 
be reflected throughout the world 


Professional Divisions’ Ex- 
ecutive Conference to Be 
Held Jan. 7-8, 1954 


N innovation for the indoctrination of per 
sonnel associated with Professional Divi 
sions’ activities is planned for January 7-8. A 
group of 60 to 70 people will assemble at the 
Knolls at Schenectady, N. Y., as guests of the 
General Electric Company, to learn about the 
relationship of Society activities, 

The morning session, January 7, will con 
sider such topics as Divisions, Publications, 
and Research, presented in paper form, with 
time allowed for discussion. The afternoon 
will be assigned to the inspection of the Gen 
eral Electric Laboratory and factory opera- 
tions. 

The adequacy of present division structure 
and Section-Divisions’ co-operation will be 
the questions covered in the morning session 
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ASME Membership as 
of Oct. 31, 1953 


Honorary Members 52 
Fellows 37) 
Members 13,918 
Associates 335 
Juniors (33 and ove 3,343 
Juniors (30-32 1,985 


Juniors (to the age of 29 
Total 38,790 


on January 8. The afternoon session has been 
designed to provide an excellent opportunity 
to summarize and conduct a forum to answer 
the questions that may arise. It is hoped that 
a lively discussion will develop into concrete 
suggestions tending to improve Society opera 


tions 


Modern Scientific Manage- 
ment Looms as 


World Leader 


HROUGH the 
scientific-management methods, it is now 
possible to offset great and costly damage by 


application of modern 


recognizing and almost immediately correct 
defects it 
government, and labor 
been possible in past decades due to outmoded 
managerial techniques,’’ it was told jointly to 
members of the Greater New York Chapter 
of the American Society of Tool Engineers 
and the New York Tool and Die Institute at 
their annual dinner held October § 

In addressing the Technical 
Carl E. Nagel, vice-president and managing 
ditector of the Council for International Prog- 
ress in Management, said that the dawn of a 


He declared 


that there has never been a time in history 


ing serious industry, education, 


This would not have 


Soc ictics, 


new management cra is here 


when American management men have borne 


greater responsibilitics ‘And yet,"’ he 
added, “‘management at the same time is 
planning to do much more to make even 


greater opportunities available in the future 
for every man, woman, and child in the 
United States as well asin the free nations 
throughout the world.”’ 

Mr. Nagel stated that it is the social re- 
sponsibility of leader groups such as the 
ASTE and the Tool and Die Institute, both 
of whom are representative of industry, to be 
come cognizant of and to help in spreading the 
new scientific-management doctrine For 
the first time since the Korean War,"’ he stated, 
‘it is now possible for industry in this country 
to take many more concrete steps in the de- 
velopment planning of products and methods 
Restrictions on the use of many production 
materials have been raised and purchasing 
agents can now buy basic materials in quanti- 
ties sufficient to use in expanded production 
“*Indeed,"’ the management specialist declared, 
“reports now current from key industries 
show that a significant wave of new-product 


development is under way.”’ 
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He cited the importance of the international 
aspects of management and strongly advocated 
the continuance of American and foreign 
authorities exchanging managerial know-how 
toward the end of standardizing modern man- 
agement thinking. He then predicted that a 
strong impact would be felt at the interna 
tional management level as a result of the 
Tenth International Management Congress 
scheduled to be held in Sao Paulo, Brazil, in 
early 1954, when cight management subjects 
will be discussed 

In concluding, Mr. Nagel stated that it 
would be axiomatic that better management in 
government, business, and labor will in turn 
provide a better opportunity for business, 
wages for labor, lower prices, more value fot 
onsumers, and a better standard of living for 
all 


People 


Eleven Americans and a Swiss scientist were 
honored Oct. 21, 1953, at the annual Medal 
Day ceremony of The Franklin Institute of the 
State of Pennsylvania held in the Institute's 
lecture hall. The award ceremony followed a 
reception and dinner attended by several 
hundred scientists in varied fields 

The Franklin Medal, the Institute's highest 
award, went to Wurtir1am Francis Gipss, 
Fellow ASME, naval architect and marine 
engineer of New York, N. Y., who spoke about 
the liner United States, the accomplishment for 
which he was honored. Mr. Gibbs is president 
of Gibbs & Cox 

Other awards went to: Apo.ten Meyer, 
Life Mem. ASME, Calvin W. Rice Lec- 
turer, chairman of the board of the Brown, 
Boveri Company, Baden, Switzerland, the 
George R. Henderson Medal. Georce R 
Harrison, dean of science at the Massachusetts 
Institute of Technology; Wiiiiam F. Mec- 
oers, chief of the spectroscopy section of the 
National Bureau of Standards; and Wittiam 
Buum, former chief of the electrodeposition 
section of NBS, each received an Elliort Cres 
son Medal. S. Donatp Srooxey and Ropert 
H. Darron, research chemists at the Corning 
(N. Y.) Glass Works, were awarded John 
Price Wetherill Medals. Cuesrer F. Carison, 
Fairport, N. Y., attorney and physicist, was 
given the Edward Longstreth Medal. The 
Lewis E. Levy medal went to Georce ( 
Newton, Jr., associate director of M.I.T.'S 
Servomechanisms Laboratory Frank L 
Wariour received the Frank P. Brown Meda! 
for his “‘contributions to the entire field of 
architecture."" Rosert F. Meut, director ot 
the Metals Research Laboratories at the Car 
negie Institute of Technology, was presented 
with the Francis J. Clamer Medal; and to 
Davin G. C. Luck of the David Sarnoff Re- 
search Center of the Radio Corporation of 
America, went the Stuart Ballantine Medal 


SS © 


The selection of Cuartes AuGustus Linp 
BERGH as the recipient of the Daniel Guggen- 
heim Award for 1953 has been announced 
jointly by The American Society of Mechani 
cal Engineers, the Society of Automotive 
Engineers, and the Institute of the Actonauti- 


cal Sciences. Presentation of the award will be 
made by Harry Guggenheim at the Honors 
Night Dinner of the Institute of the Aeronau- 
tical Sciences on Jan. 25, 1954, at the Hotel 
Astor, New York, N. Y. 


*_ * * 


Witttam Emary Waratuer, past-president 
of the American Institute of Mining and Metal- 
lurgical Engineers and director of the U. S 
Geological Survey, has been named the 1954 
recipient of the John Fritz Medal 


* * * 


A. H. Burr, Mem. ASME, and C. O. 
Mackey of the college of engineering at Cor- 
nell University, have been appointed to en- 
dowed professorships. Both are in the Sibley 
School of Mechanical Engineering. Professor 
Burr, head of the department of machine 
design, has been named Hiram Sibley Profes- 
sor, and Professor Mackey, head of the de- 
partment of heat-power engineering, John 
Edson Sweet Professor of Engineering. Friends 
and former students of the late Professor Sweet, 
one of the Founders of ASME, and members of 
the Society established the professorship in 
1927 

* * * 

GrorGe Gerarp, Jun. ASME, has been 
appointed assistant director of the Research 
Division of New York University’s college of 
engineering. He is executive secretary of the 
ASME Aviation Division 


* * * 


Josepx Marin, Mem. ASME, professor of 
engineering mechanics and research professor 
of engineering materials, has recently been 
made head of the department of engineering 
mechanics at The Pennsylvania State College 


* * * 


Stepuen I. Junasz has been appointed execu- 
tive editor of Applied Mechanics Reviews, which 
is published by ASME. Dr. Juhasz, born in 


HOSE, MEM. ASME, WAS ELECTED 
THE SOCIETY OF INDUSTRIAL 


ROBERT H 

PRESIDENT OI 

DESIGNERS DURING THE BIGHTH 8.1.D, AN- 

NUAL DESIGN CONFERENCE HELD AT BED- 
FORD, PA. 


MECHANICAL ENGINEERING 


Budapest, Hungary, is a graduate of the Royal 
Institute of Technology, Budapest, and is a 
postgraduate of the Royal Institute of Tech- 
nology, Stockholm, Sweden. He comes to 
Midwest Research Institute, where the maga- 
zine is edited, from the Massachusetts I[nsti- 
tute of Technology Fuels Research Laboratory. 


* * * 


Frank L. Scuwartz, Mem. ASME, pro- 
fessor of mechanical engineering, University 
of Michigan, represented the Society at the 
inauguration of Clarence B. Hilberry as Presi- 
dent of Wayne University, Nov. 9, 1953 


GeorGe Sacus, director of metallurgical 
research at Syracuse University, received the 
gold medal award at the American Society for 
Metals annual meeting held in Cleveland, 
Ohio, Oct. 19-23. Hitanp G. BarcHecuer, 
chairman of the board of Allegheny-Ludlum 
Steel Corporation, Pittsburgh, Pa., was 
awarded the research medal. The ASM 
Campbell Memorial lecturer certificate for 1953 
went to Donatp S. Crarx, Mem. ASME, 
professor of mechanical drawing, California 
Institute of Technology. Dr. Clark has been 
the recipient of two awards from the American 
Society for Testing Materials—the Richard L 
Templeton award in 1949; Charles B. Dudley 
medal, 195] 


* * . 


VaANNEVAR Bus, 1953 ASME Holley Medal- 
ist, president of Carnegie Institution of Wash- 
ington, was honored as the second recipient of 
the American Institute of Consulting Engi- 
neers award of merit in the 43-year history of 
the Institute, at the annual dinner held Oct. 
19, 1953, at the Horel Statler, New York, 
N.Y. 


* * * 


Mervin J. Kexty, president of Bell Tele- 
phone Laboratories, Murray Hill, N. J., was 
named to receive the Industrial Research In- 
stitute Medal for 1954. Official presentation 
of the medal will be made at an Institute dinner 
to be held on April 22, 1954, in San Francisco, 
Calif. 


Frep L. Prummer, Mem. ASME, director 
of engineering, Hammond Iron Works, War- 
ren, Pa., has been re-elected president of the 
American Welding Society for 1953-1954 
Other national officers elected included: J. H. 
Humberstone, vice-president, Air Reduction 
Company, Inc., first vice-president; a. 
Curie, director, welding research, A. O 
Smith Corp., second vice-president; and 
Russet S. Donatp, president, R. S. Donald, 
Inc., who was elected to a third successive term 
as treasurer. 


Watrer H. Woop1na, superintendent, metals 
section, Industrial Test Laboratory, Phila- 
delphia Naval Shipyard, Philadelphia Naval 
Base, Pa., has been awarded the American 
Welding Society 1953 Lincoln Gold Medal 
for his paper entitled ‘The Inert-Gas Shielded- 
Metal Arc-Welding Process."’ 
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Pau F. Cuenga, who came to Purdue Uni- 
versity September, 1953, from the University 
of Michigan, to become professor of engineer- 
ing mechanics and research professor of mate- 
rials, was named as assistant dean of the five 
Purdue engineering schools 


* - >» 


Eric L. ANpgRSON, superintendent of the 
electrical department of Bethlehem Steel 
Company, Johnstown, Pa., was elected presi- 


dent for 1954 at the annual meeting of the 
Association of Iron and Steel Engineers held in 
Pittsburgh, Pa., September 29. 


* eo 


Ovom Fannino, former information officer 
of the U. S. Public Health Service Communica- 
ble Disease Center in Atlanta, Ga., has been 
appointed head of the Publications Services of 
the Georgia Institute of Technology Engineer 
ing Experiment Station 


University of Michigan Marks 
100th Year of Engineering Instruction 


Cooley Building Dedicated 


EDICATION of a new building named 
after the University of Michigan's first 

professor of mechanical engineering high- 
lighted the two-day celebration of the 100th 
anniversary ot enginecring instruction in 
Ann Arbor, Mich., October 23-24 

Walker L. Cisler, Fellow ASME, and presi- 
dent of the Detroit Edison Company, dedi- 
cated the strucrure in honor of Mortimer E 
Cooley, Hon. Mem. and president of The 
American Society of Mechanical Engineers, 
1919, who became professor of mechanical 
engineering at the University of Michigan in 
1881 and was dean of the College of Engineer- 
ing from 1904 to 1928 t 

The Cooley Building will be used by the 
University’s Engineering Research Institute 
which was established in 1920 

After reviewing the life and service of Morti- 
mer E. Cooley, Mr. Cisler went on to de- 
scribe hopes for the Dow-Edison and Associ- 
ates Nuclear-Power Project, which has as its 
broad goal the establishment of a competitive 
atomic industry in the United States 


Honorary Degrees Conferred 


Ten honorary Doctor of Engineering de- 
grees were awarded at a convocation which 
opened the celebration. Some twenty-four 
citations were awarded to distinguished 
alumni in recognition of their outstanding 
achievements and contributions to the de- 
velopment of the field of engineering. 

Those receiving degrees were Wyeth Allen, 
Mem. ASME, president of Globe-Union, Inc., 
Milwaukee, Wis.; Harold F. Robinson, chief 
naval architect of the Shipbuilding Division 
of the Bethlehem Steel Company, Boston, 
Mass.; Smith J. De France, director of the 
Ames Aeronautical Laboratory at Moffett 
Field, Calif.; Thomas D. Jolly, Fellow ASME, 
vice-president, chief engineer, and director of 
purchases of the Aluminum Company of 
America, Pittsburgh, Pa.; Lou R. Crandall, 
president of the George A. Fuller Company, 
New York, N. Y.; Harvey Milton Merker, 
director of scientific relations for Parke, Davis 
and Company, Detroit, Mich.; James W 
Parker, past-president and Hon. Mem. ASME, 
former president and general manager of the 
Detroit Edison Company; Robert Moses, Com- 
missioner of Parks, New York, N. Y.; Charles 
Erwin Wilson, Secretary of Defense, Washing- 
ton, D. ¢ and Alfred Holmes White, pro- 
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fessor emeritus of chemical engineering, Uni 
versity of Michigan. Professor White's de 
gree was awarded posthumously, as he died 
last August 25 

Six of the ten recipients are University of 
Michigan graduates. Messrs. Wilson and 


Jolly are graduates of Carnegie Institute of 


Technology, Mr. Parker is a Cornell alumnus, 
and Mr. Moses has degrees from Yale, Oxford, 
and Columbia Universities 

Secretary Wilson spoke at the convocation 
on the topic, “Continuing Frontiers."" He re 
viewed the history of the past 100 years and 
concluded by saying 

‘In place of the physical frontier that man 
explored centuries ago, we now have what 
might be called two centinuing frontiers 
one in the material and scientific field and the 
other in the political and human-rights field 
Americans hope a broader and better under- 
standing of the discoveries and developments 
in these two fields both at home and abroad 
will eventually bring peace and prosperity to 
the whole world.” 


Robert Moses Speaks at Banquet 


At a banquet Friday night Robert Moses, 
Commissioner of Parks for New York City, 
speaking on ‘The Contributions of Modern 
Engineering to Our Civilization,’’ gave these 
six “bits of advice to make the engineer more 
useful to society :”” 


1 To meet the demand for engineers, 
‘corporations, and particularly those which 
have some logical relation to engineering, 
should contribute much more liberally—es- 
pecially to endowments, laboratories, chairs, 
and scholarships—out of their earnings under 
the Federal five per cent exemption rule.” 

2 “I strongly urge broader education be- 
fore specialization.” 

3 “I particularly urge upon technical col- 
leges training in speaking and writing the 
English language. Engineering, to be sure, 
deals with facts, but even the language of fact 
must be understandable and may be eloquent."’ 

4 ‘We must now narrow the gap between 
car production and road construction. The 
minimum time required to carry out an ade- 
quate program is ten years and fifty billion 
dollars of construction is required.’ 
Governments of all 
funds through bond issues 

5 Engineers must joint together 


new 


levels must contribute 


tO INsisi 
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upon a logical plan which will combine and 
correlate engineering functions under com- 
petent professional leadership in one branch 
ot the Federal Government."’ 

6 “‘I respectfully ask whether the engi- 
neering profession has concentrated suf- 
ficiently and applied enough of its resources in 
recent years in the solution of such practical 
problems as-——harnessing the sun's rays and 
extracting salt from sea water. I do not even 
remotely charge that these subjects have been 
neglected. I merely suggest that they have not 
advanced from basic to applied research with 
anything like the speed which has accom 
panied the many recent inventions in the fields, 
let us say, of transmission of sound and sight.” 

At a convocation Saturday morning, speakers 
and their topics were: Harvey M. Merker, 
Director of Scientific Relations, Parke, Davis 
and Company, Detroit, Mich., “‘Centennial 
History’’; George Granger Brown, dean of the 
college of engineering, “The College Today 
and Tomorrow"; and James W. Parker, ‘Engi 
neering the Future.” 


Awards for Welded Designs 


vo mechanical and structural engi- 
neers in 16 states and three engineering 
national recognition 
through the James F. Lincoln Arc Welding 
Foundation of Cleveland, Ohio. The Founda 
tion has announced the 1953 awards for engi- 
neering-undergraduate papers on welded design 
of machines and structures. Forty-six cash 
awards ranging from $25 to $1250, and totaling 
$5000, were presented to §1 undergraduate 
engineers in 21 different engineering schools. 
Scholarship funds totaling $1250 were granted 

The first award of $1250 was given to co- 
authors, Clayton Wilkie and Henry Cohen, 
who, as undergraduates in the civil-engincer- 
ing department of the New York University, 
prepared a paper describing the “‘Design for a 
Welded Continuous-Curved-Girder Highway 
Bridge."’ As additional recognition, the 
Foundation presented the New York Univer- 
sity with $1000 to be used for scholarships 
named in honor of these students 

Thomas J. Feaheny, Jr., described the “‘De 
sign of Material-Handling Containers for a 
Forge Shop" and received the second award of 
$1000. The mechanical-engineering depart 
ment of the University of Detroit received 
$500 in honoring this 
achievement 

William J. Chancellor, as an agricultural 
engineering student at the University of Wis 
consin, received the $§00 third award. He 
described the “Design and Construction of a 
Chain Mower."’ The University of Wisconsin 
received $250 for a scholarship in his honor 

The purpose of these awards is to encourage 


schools have received 


scholarship funds 


engineering students to study how machines 
and structures made of steel can be improved 
and reduced in cost by the application of arc 
welding in their design. Awards are made 
annually for the best papers describing the 
use of arc welding in the design of a machine 
w structure. All engineering undergraduates 
are eligible to participate. The rules for par 
ticipating in the 1953-1954 Program are availa 
ble from the James F. Lincoln Arc Welding 
Foundation, Cleveland 17, Ohio 
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MECHANICAL ENGINEERING 


ASEE and ECPD Hold Joint Meeting in New York 


YUCCESS of the joint meeting of the 
S American Society for Engineering Educa- 
tion and the Engineers’ Council for Profes- 
sional Development, held at Chicago, III., in 
September, 1952, in connection with the Cen- 
tennial of Engineering, prompted decision to 
hold another joint meeting at the Hotel 
Statler, New York, N. Y., Oct. 14-17, 1953 

The ASEE program began on Wednesday, 
October 14, with a meeting of the ASEE 
Executive Board, chairmen of ASEE Divisions, 
and members of the General Council of ASEE, 
held in the Engineering Societies Building 
At noon, the executive committee of the Engi- 
neering College Research Council met at 
luncheon at The Engineers’ Club, Dean Eric 
Walker presiding. In the afternoon there was 
a meeting of the General Council, ASEE, in 
the Engineering Societies Building, with L. E 
Grinter, president ASEE, presiding. This 
was followed by a dinner and general meeting 
at The Engincers’ Club. On Thursday eve- 
ning, October 15, the executive committee o 
the Engineering College Administrative Coun- 
cil (ASEE) held a dinner meeting at the Hotel 
Statler, with W. L. Everitt presiding 
Sessions on Creativeness 


Two sessions of a conference, one devoted to 
creativeness in the arts and the other to crea- 
tiveness in engineering, were held at the Hotel 
Statler on Thursday morning and afternoon 
These sessions were sponsored by the Engineer- 
ing College Research Council and Engineering 
College Administrative Council. and were 
open to all members and representatives of 
ASEE and ECPD and to the general public 
The sessions were enthusiastically received 
and provoked considerable discussion 

At the morning session, Eric A. Walker, 
vice-president ASEE, and dean of engineering, 
The Pennsylvania State College, presided 
The theme, Creativeness in the Arts, was 
developed by three speakers: Virgil Thomp 
son, music critic, New York Herald Tribune; 
John Ferren, internationally famous painter; 
and Ralph Bates, Department of Literature, 
New York University 

W. L. Everitt, vice-president ASEE, and 
dean of engineering, University of Illinois, 
presided at the afternoon session where the 
theme, Creativeness in Engineering, was 
developed by Fred Olsen, vice-president for 
research and development, Olin Industries, 
who presented the industrialist’s point of 
view, and Maurice Nelles, director, Borg- 
Warner Laboratory, the engineering point of 
view 

At the luncheon, with L. E. Grinter, presi 
dent ASEE, and dean of engineering and direc- 
tor of research, University of Florida, presid- 
ing, Morris I. Stein, professor of psychology, 
University of Chicago, spoke on the subject, 
“A Psychologist Looks at Creativeness, Its 
Environment, and Irs Measurement."’ 


Accrediting and Evaluation 


At a session on Friday morning, with Dean 
Thorndike Saville, chairman ECPD Education 
Committee and dean of engineering, New York 


University, presiding, various phases of ac 
creditation and evaluation of engineering edu 
cation were discussed. A summary of this 
discussion is reported elsewhere in this issuc 
pages 1037-1039 


General McNaughton Discusses 
Water Problems 


Despite large hydroelectric resources and 
recent power developments, Canada has no 
power surplus, Gen. A. G. L. McNaughton, 
chairman of the Canadian Section of the 
International Joint Commission, told the 
ASEE-ECPD luncheon group on Friday 

Presently foreseen expansions in the Cana 
dian economy will employ all of Canada's 
available economical power, General Mc- 
Naughton said. Future power developments 
in two important areas, he pointed out, are 
involved in Canadian negotiations with the 
United States. These are the St. Lawrence 
Seaway and Columbia River system 

Canada is hoping to begin power-works 
development along the St. Lawrence next 
spring, General McNaughton said. It seems 
to Canadians ‘‘that every conceivable argu- 
ment against the St. Lawrence project has been 
answered,"’ he declared. The issue of Ameri- 
can association with the Ontario Hydro 
Electric Power Commission for construction 
of power works is still in the U. S. Courts, 
he said 

Turning to the Columbia River 
General McNaughton reported ‘sharp differ- 
ences’’ in hearings on the U. S. application to 
erect a dam at Libby, Mont. The project 
would produce about 1,000,000 hp at the site 
and would benefit industrial plants in both 
countries. While financial compensation can 
be negotiated for lands, rebuilding of roads, 
railways and communications, damaged forests 
and minerals, and resettlement of residents, 
major disagreement centers on the lands that 
will be flooded 42 miles over the border into 


Canada 


basin, 


Downstream interests will settle only in 
terms of monetary compensation, while the 
flooded areas are asking for recompense in the 
form of increased power allocations, General 
McNaughton stated. 

The use of the Watertown and Belly Rivers 
for irrigation in Alberta has also aroused a 

sharp, determined, and long-enduring’ 
controversy, General McNaughton said. The 
rivers rise in Montana and flow into Alberta 
Their application to irrigation would trans- 
form a desert into productive farm land 

In contrast to the St. Lawrence, Columbia, 
and Montana-Alberta difficulties, he added, 
cases concerning the St. John River (between 
Maine and New Brunswick) and remedial 
work at Niagara Falls are being concluded in 
“the spirit of close co-operation and under- 
standing of the points of view of those on both 
sides."’ 

Col. L. F. Grant, chairman of the Engineers’ 
Council for Professional Development, pre- 
sided at the luncheon meeting. 


Post-College Training 


A community project to assist in the pro- 
fessional development of young engineers 
was described by Cornelius Wandmacher, 
professor of civil engineering, University of 
Cincinnati, Cincinnati, Ohio, during Friday 
afternoon's session of the joint ASEE-ECPD 
meeting 

Local engineering societies, industrial com- 
panies, and the University joined forces in a 
program of post-college training, he said 

Professor Wandmacher, who is chairman of 
the ECPD Training Committee, is working 
with others in the Cincinnati area on a ‘“‘pilot’’ 
project to assist young engineers in their pro- 
fessional development. Cincinnati was chosen 
as a typical American industrial community 
in which to test the Committee's recommenda- 
tions 

The program embraces the following six 


brsic points ot endeavor Orientation and 
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traiaing in industry, continued education, 
integration into the community, professional 
registration, self-appraisal, and recommended 
reading. Nine of the city’s industrial com- 
panies, 23 local sections of national technical 
and scientific societies, and members of the 
administration of the University are partici- 
pating in the program. 

A total of 285 engineers and scientists have 
enrolled in advanced evening courses at the 
University of Cincinnati. 


Engineering-Manpower Utilization 


The steps taken by two firms toward more 
effective utilization of engineering manpower 
during the present acute shortage of engineers 
were also discussed at the session on Friday 
afternoon. 

Guy Kleis, manager of the Central Technical 
Departments of the Westinghouse Electric 
Corporation, Pittsburgh, Pa., explained the 
Westinghouse ‘‘Three-Point Program,’’ and 
Chester L. Brisley, chief industrial engineer 
for the Wolverine Tube Division, Calumet & 
Hecla, Inc., Detroit, Mich., illustrated the 
“‘sampling’’ techniques employed by his 
firm 

The Three-Point Program at 
house, Mr. Kleis said, includes (1) employing 
nonengineers for ‘‘fringe-area’’ jobs; 2 
purifying “‘engineering-area"’ jobs; and (3 
raising the performance level of both profes- 
sional and ,supporting personnel through an 
educational assistance program. 

Fringe-area jobs in the electrical manufac- 
turing industry, he stated, include semitech- 
nical sales, purchasing, production planning 
and control, time and motion analysis, quality 
control, industrial relations, and shop super- 
vision. Experience has proved that business 
administration, liberal arts, and law graduates, 
with supplemental training in engineering 
fundamentals and industry methods, can per- 
form these functions as well as engineers, 
derive more honest satisfaction from the work, 
and possess equal or greater potential for 
advancement into management positions 

He described engineering-area jobs as those 
in which a bachelor’s degree in engineering 
or science is a minimum requirement. At 
Westinghouse they were ““purified’’ by the 
delegation of ‘‘all extraneous detail’’ to clerks 
and technicians. Mr. Kleis said this resulted 
in a 15 to 20 per cent increase in engineering 


Westing- 


it 
output 

The “‘long-range, wide-range”’ 
program was established to meet the varying 
needs of all Westinghouse employees. It in- 
cludes graduate and undergraduate study in 
engineering, science, business, and manage- 
ment at 16 affiliated universities and a tech- 
nical-institute program for high-school gradu- 
ates who want to become technicians. The 
management of Westinghouse not only en- 
courages narticipation, but also makes sub- 
stantial contributions by refunding tuition, 
he declared 

The second speaker, Mr. Brisley, defined 
sampling as an intelligent application of the 
laws of chance. Stating that management too 
often plays hunches, he asserted that the gam- 
ble can be taken out of production or manage- 
ment problems by making use of the work- 
sampling technique 


educational 
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At the Wolverine Tube Division, said Mr 
Brisley, the technique was used to determine 
time-study allowances. The general practice, 
he observed, is to make continuous time 
studies over a long period of time. However, 
this takes a lot of specially trained manpower, 
he said. Now we get the same data by work 
sampling, he declared, and it requires only a 
fraction of the man-hours needed to make 
continuous time studies. Observers need 
much less training than a qualified time-study 
man. Experience, he pointed out, has taught 
us all that the data are sufficiently accurate. 

The technique, he said, was successfully 
applied to determine how engineers in the 
firm's Decatur, Ala., plant could increase their 
productivity. It was also used in the Detroit 
plane to help executives make better use of 
their time. 

T. H. Chilton, chairman, Engineering Man- 
power Commission, served as chairman of the 


session 
Annual Engineers’ Dinner 


Nearly 200 engineers and engineering edu- 
cators, in attendance at the Annual Engineers’ 
Dinner, heard Horace P. Liversidge, chairman 
of the board, Philadelphia Electric Company, 
Philadelphia, Pa., review the present engi- 
neering-manpower shortage. This shortage, 
he said, has been occasioned in large measure 
by the rapid and broad industrial expansion 
of recent years without corresponding atten 
tion being given to concurrent demands for 
more technically trained men and women. 

Two major segments of our society—our 
educators and our industrial leaders 
vital interest in this problem, he declared 
The educators have been especially cognizant 
of it during the past decade and their studies 
and recommendations great credit 
Industry, on the other hand, has only lately 


have a 


dese rve 


shown any serious concern about the matter 
Mr. Liversidge proposed that an initial 
step toward relieving the shortage of engineers 
can be taken by creating an atmosphere of 
better public understanding and an apprecia- 
tion by young people of the great opportuni- 
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ties in the fields of engineering and scientific 
pursuits 

In addition to attracting increasing numbers 
of young people to the engineering profession, 
he said, the college must be prepared to cope 
successfully with a vastly increased student 
body through additional instructors; by pro 
viding for higher costs of technical instruction; 
and by expanding their facilities in building 
and equipment. 

This need for expansion is one of the most 
important phases of the problem and, he as 
serted, should be given a primary place in our 
future planning. Its solution will certainly 
require the combined attention of both educa- 
tional administrators and industrial leaders 
However, he added, while industry is the 
principal cause of this shortage of engineers, 
it does not seem to understand the problem 
and thus far has evidenced almost an indiffer- 
ent attitude toward its solution. 

Unfortunately, industry's apparent 
being today is largely taken for granted 
This, according to Mr. Liversidge, is one of 
the reasons for the dilemma in which we find 
ourselves. The bold conclusion we are forced 
to accept, he declared, is that industry should 
pay for its additional scientific and engineer- 
ing brains just as it now pays for its other 
facilities for doing business. Industrial 
leaders must learn to understand that contri- 
butions in support of engineering and scien- 
tific education should be a direct charge 
against the business, not a charitable gift 
Management has the responsibility for selling 
this to directors and stockholders. The 
outstanding fact, he said, is that the problem 
will not be solved unless and until those re- 
sponsible for directing industry take the lead 

As part of the dinner program, Col. L. F. 
Grant, chairman of ECPD, briefly reviewed 
the ECPD annual report, which includes re 
ports of the chairmen of the various com 
mitcees and reports of the representatives of the 


well- 


constituent organizations 
Henry T. Heald, vice-chairman, ECPD, 
and Chancellor, New York University, pre- 


sided 


Accrediting and Evaluation Discussed at 
ASEE-ECPD Meeting 


ECENT developments in accreditation of 
educational institutions as a whole and 
of individual curricula, not only in ECPD and 
its constituent bodies, but in the institu- 
tions and other accrediting agencies as well, 
prompted the decision to devote the general 
program of the joint ASEE-ECPD meeting, held 
in New York, N. Y., Oct. 14-17, 1953, to the 
subject of engineering accrediting and the 
studies of the ASEE Committee on Evaluation 
of Engineering Education, with which the 
ECPD Education Committee, which is in 
charge of the ECPD accreditation procedures, 
is closely associated 
The session on engineering accrediting was 
held at the Hotel Statler on Friday morning, 
October 16, with Thorndike Saville, chairman, 
ECPD Education Committee, and dean of 
engineering, New York University, presiding 


Nelson Hibshman, assistant secretary, AIEE, 
acted as vice-chairman. 


Comments on Accrediting Agencies 


To set the stage for a comprehensive under- 
standing of some of the major elements of the 
accrediting problem in respect to educational! 
institutions and accrediting agencies, Ewald 
B. Nyquist, secretary, Middle States Associa 
tion, discussed the National Commission on 
Accrediting and the Middle States Association 
and the relations of their programs with that 
of the ECPD program of engineering accredit 
ing 

Dr. Nyquist explained that the National 
Commission on Accrediting had come into 
being as an attempt to deal with the so-called 
evils of accrediting as viewed by the educa- 


tional institutions. Among the evils, he men 
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tioned the great number of accrediting agen- 
cies with which an institution might have to 
deal, the duplication of effort which resulted 
from such a large number of agencies, and the 
costs that the institution had to bear. In 
addition, there were problems concerned with 
standards and the possible imposition of guild 
practices. He listed a number of accreditation 
principles to which the National Commission 
attempted to adhere, among which were: Self- 
evaluation, accreditation of the institution as a 
whole rather than that of individual curricula, 
consideration of the aims and objectives of the 
institution in question, and the desire to mini- 
mize costs of accreditation, to operate on a 
nationwide basis, and to stimulate the growth 
and development of the institutions subjecting 
themselves to accreditation. It was Dr 
Nyquist's opinion that the early efforts of the 
National Commission were confusing and non- 
realistic and that they had displayed an ar 
bitrary attitude. However, he said, the Na- 
tional Commission intends to pursue its pro- 
gram in a more realistic manner. 

Turning to another accrediting agency 
which is organized on a regional rather than a 
national basis, Dr. Nyquist described the oper- 
ations of the Middle States Association of 
Colleges and Secondary Schools, which he 
serves as secretary. This is the agency with 
which the ECPD Education Committee has co- 
operated recently along with representative 
groups from other professions, such as medicine, 
law, and architecture, in developing principles 
and procedures for co-operative evaluations of 
specialized curricula. The Middle States 
Association comprises more than 200 member 
institutions located in the area roughly de- 
fined by its name, Dr. Nyquist said 

A number of principles guiding the opera- 
tions and objectives of MSA were listed by 
Dr. Nyquist, among which are the desire to 
help large and small institutions, to consider 
all educational programs and their relation to 
the program of the institution as a whole, to 
minimize cost and paper work, to consider 
education as it is and determine how well an 
institution meets its objectives, to concern 
itself with qualitative as well as quantitative 
criteria, and to preserve the freedom and au- 
tonomy of the institution 

Dr. Nyquist said that the Middle States 
Association is concerned with evaluation of an 
institution asa whole. The team of inspectors 
of a given institution includes members who 
are specialists in financial, library, personnel, 
and organization aspects of the evaluation pro- 
cedure; and includes a representative of a state 
education department. Where collaboration 
of MSA and ECPD is involved, ECPD members 
of the team are the evaluators of the engineer- 
ing curricula. The evaluation procedure 
takes two to four days. General impressions 
with respect to engineering are given to MSA 
by the regional chairman of ECPD, but no 
information is released with respect to the 
actual recommendation concerning accredita- 
tion by ECPD, which rests with ECPD itself 
and is known only when the annual ECPD 
report is published. ECPD has the benefit 
of MSA reports on the nonengincering evalua- 
tion of the institution. Billing of the institu- 
tion is centralized within MSA in cases where 
ECPD and MSA collaborate. Dr. Nyquist 


emphasized the fact that the MSA-ECPD ar- 
rangement is a collaboration, not a merger, 
of the two agencies and is on a trial basis. 
He summarized the benefits of this collabora- 
tion by saying that cach of the two agencies 
has the advantage of the professional personnel 
of the combined teams, duplication of effort is 
minimized, and ECPD gets additional evalua- 
tions useful in dealing with other institutions 
MSA, he said, is responsible to the institutions 
which constitute its membership and maintains 
its own integrity. It does not claim to be the 
sole accrediting authority. Its objective is to 
foster and improve higher education in its 
area. 


Needs of Students in Choosing an 
Engineering School 


The point of view of a consulting engineer 
who frequently has been asked to advise stu- 
dents and their parents on the choice of an 
engineering school and who criticized ECPD 
for issuing lists of accredited curricula based on 
the meeting of minimum standards only was 
expressed by Gregory M. Dexter in a paper, 
“Our Neglected Future Engineers.’" He con- 
tended that wide variability in many impor- 
tant factors among institutions was not recog- 
nized in the ECPD lists and hence young people 
and their parents were uninformed in respect 
to these factors. He asserted that evaluation 
of the comparative merits of engineering 
schools involved, beyond the accreditation 
accorded by ECPD which is based on minimum 
standards, such factors as teacher load, cost 
per student, adequacy of laboratory equipment, 
and educational qualifications of instructional 
staff. Other factors of importance to pro- 
spective students, in his opinion, are the num- 
ber of chapters of honorary fraternities in the 
institution, entrance requirements, fees, num- 
ber of living alumni and their active interest 
in the institution, source of income, whether 
public or private, attitude of the institution on 
academic freedom, and the size of endowment 
funds. He also cited ten criticisms of accredit- 
ing agencies and closed with a plea for publi- 
cation of the data needed by our future engi- 
neers in making a choice of the college they 
should attend. 


Evaluation of Engineering Education 


The third speaker at the Friday morning 
session was L. E. Grinter, dean of the graduate 
school, University of Florida, president ASEE, 
and chairman of the ASEE Committee on 
Evaluation of Engineering Education. 

Dean Grinter stated that the Committee on 
Evaluation of Engineering Education had been 
appointed in May, 1952, by Dean S. C. Hol- 
lister, at that time president of ASEE. ‘‘The 
charge to the committee,"’ he said, ‘‘was to 
determine the pattern or patterns that engineer- 
ing education should take to provide the 
leadership that the profession must have 25 
years from now.’ He then cited examples of 
the “‘increased importance of the basic sciences 
in engineering progress’’ and the reorientation 
of research physicists toward nuclear prob- 
lems, which made it seem doubtful ‘‘if the 
interest will ever be returned in sufficient meas- 
ure to influence greatly research in vibrations, 
elasticity, heat transfer, engineering thermo- 
dynamics, fluid flow, and other engineering 
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sciences. Hence,"’ he continued, ‘engineers 
have become responsible for the continuity 
of research in all the fields of engineering sci- 
ence. The leaders of the engineering profes- 
sion 25 years hence must be engineers who are 
at no loss in interpreting or themselves con- 
tributing to the extensions of the fields of en- 
gineering science." 

In respect to curricula changes, Dean 
Grinter, who was presenting a summary of the 
preliminary report of his committee, stated, as 
regards the basic sciences, which include 
mathematics, physics, and chemistry, that 
‘mathematics through ordinary differential 
equations seems close to a minimum essential 
for all engineers. Chemistry deserves in- 
creased emphasis . . . . and for a larger portion 
of engineers considerably more than the usual 
freshman chemistry course is necessary.” 
He asserted that the Committee has “‘indicated 
its belief that modern physics including nu- 
clear and solid-state physics has become an 
essential study in engineering. Since the 
physicists’ teaching of mechanics, thermo- 
dynamics, and electricity is largely dupli- 
cated in engineering courses, it is believed that 
better co-ordination would provide oppor- 
tunity for the study of modern physics. The 
Committee, therefore, recommends greater 
emphasis upon basic science in engineering 
curricula.” 

Nine important background sciences of 
engineering have been recognized by the Com- 
mittee, said Dean Grinter. They are: Statics 
dynamics, strength of materials, fluid flow 
thermodynamics, electrical circuits, fields, and 
electronics, heat transfer, engineering materials, 
and physical metallurgy. ‘‘It is believed,” 
he reported, ‘‘that all of these studies should 
be represented in curricula that train engineers 
in research, development, or design, and that no 
less than seven should be integrated into every 
curriculum that is represented as education 
for engineers.” 

Studies in analysis, design, and engineering 
systems, along with the necessary background 
of the engineering sciences, ‘represent the 
features that distinguish engineering education 
from education in science on the one hand or 
technical institute education on the other,”’ 
Dean Grinter asserted. “In all curricula 
except those intended for training in manage- 
ment or other general professional service, 
studies in design or in analysis leading to 
design should occur as an integrated study 
over four successive semesters. Even the 
most general curricula should include such 
studies as a continuing program for at least 
two semesters."’ 

Turning his attention to ‘‘engineering 
courses selected for broadening purposes such 
as electrical engineering for nonelectricals,"’ 
Dean Grinter stated that ‘‘such courses should 
avoid the study of special machines or devices 
including their construction, production, or 
operation. The Committee affirms its con- 
viction,”’ he said, “that the most important 
broadening courses in engineering are those 
listed as the engineering sciences. Additional 
studies in these ficlds are recommended in 
place of survey courses in engineering prac- 
tice.” 

Dean Grinter stated that “the Committee 
recognizes the importance of social studies and 
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the humanities as an important part of an 
engineer's education The Committee 
recommends a much broader study of the effec- 
tiveness of the social-humanistic stem of engi- 
neering education."’ 

Dean Grinter then went on to discuss faculty 
selection and development. “An educational 
background which includes the PhD degree is 
the strongest evidence usually available to 
measure the probable usefulness in teaching 
and research of a relatively young candidate 
for a faculty position,’ he said. ‘‘For older 
persons evidence of the productivity of the 
individual in creative teaching and research 
may be gaged by other criteria, and the formal 
educational background is of less significance.” 

In respect to the development of superior 
teachers, Dean Grinter said: “‘A faculty that 
can be expected to provide adequate leadership 
for students will have at least one member in 
five who has achieved professional distinction 
by creative activities. Such persons will (1 
be conducting high-grade research of an engi- 
neering or educational nature or other creative 
activity, including publishing of good quality; 
(2) be engaged in consulting work at a creative 
level; (3) be exercising leadership in scien- 
tific, educational, and professional societies; 
or (4) preferably be serving in a combination 
of such activities.” 

Another section of Dean Grinter’s report 
deals with accreditation of curricula. ‘‘For 
proper handling of accreditation,"’ he said, 
““ECPD needs improved standards for measur- 
ing the effectiveness of the educational process 
and also criteria that distinguish engineering 
curricula from those in science and from those 
in technical institutes."" The Committee has 
devised the terms ‘‘professional-scientific’’ 
and ‘‘professional-general’’ education to dis- 
tinguish between curricula design for the train- 
ing of two separate groups of engineers. 
In order to raise the standards of accreditation 
of engineering curricula, Dean Grinter recom- 
mended that ‘“‘the accreditation process be 
reorganized on the basis of a distinction 
between professional-scientific curricula and 
professional-general curricula."’ Professional- 
scientific curricula are those embodying the 
characteristics previously mentioned, intended 
for the instruction of engineers for research, 
development, or design. Professional-general 
curricula are those designed to produce engi- 
neers “(1 to serve in areas between engineer- 
ing, management, law, real estate, or agricul 
ture; (2) between engineering and a branch 
of science where the opportunities to apply 
engineering analysis and design may be 
limited; (3) between engineering and a highly 
applied technology, such as production proc- 
esses, Operation, construction, or air condi- 
tioning, welding, or wood technology 

To ECPD, Dean Grinter recommended 
“liberal acceptance of experimental programs 
that meet the definition given of engineering 
education The length of the curriculum 
should be one such factor subject to wide ex- 
perimentation. The Committee does not fore- 
see difficulty in meeting within a four-year 
progtam its recommendations for an accredited 
professional-scientific engineering curriculum 
plus all of the specialized courses of the degree- 
granting department, but it believes that 
specialized engineering courses are of far less 
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value in professional-scientific education than a 
broad background of engineering science and 
its application in one field of analysis and de- 
sign.” 

Dean Grinter’s teport ended with a state- 
ment that “there appears (to be) merit in 
identifying those curricula which meet criteria 
substantially above the minima. The major 
factor in such identification should be the back- 
ground and eminence of the faculty and its 
attention to creative teaching.”’ 


Discussion of Accreditation and 
Evaluation 


The extensive and spirited discussion which 
followed Dean Grinter’s report was sum- 
marized by S. C. Hollister who said that the 
speakers had approached the subject of ac- 
creditation from three points of view: (1 
that of the institution seeking accreditation, 
(2) that of the student and his parents, and 
(3) that of professiona] licensure. He cited 
as three concepts of the accreditation process 

1) the classification of the relative qualities 
of a college; (2) the minimum standards of an 
institution; and (3) stimulation of the im- 
provement of individual programs 

Accreditation by ECPD, he pointed our, 
had been set up as an adjunct to the licensing 
of engineers. There was evidence that the 
needs of the profession are changing rapidly, 
and he asked what was being done to meet 
change. Also, there had _ been 
into the accreditation picture a new element 
which suggested the possibility of indicating 
schools that are doing a superior job in engi 
The central theme which 


introduc ed 


neering education. 
ran through the discussions, he said, was an 
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indication that the public does not under- 
stand the engineering schools. 

The most important need at present, he 
said, lay in the evaluation of engineering edu- 
cation. There was a need for a definitive state- 
ment of objectives and a unification of patterns 
to meet these objectives. What would be done 
at the campus level with the preliminary 
report of Dean Grinter’s committee was there- 
fore of great importance, and the question of 
accreditation would be secondary until other 
facts were known. It was the quality of the 
faculty, he said, which defined the nature and 
set the tone, level, and objectives of engineer- 
ing operations. However, there was no good 
way to measure the functions of the faculty. 
Judgment and experience counted greatly, 
he as ted, but quantitative specifications 
might result in a ‘hardening of the cate- 
gories."’ Accreditation must not standardize 
or paralyze education, he contended, aor must 
it interfere with the growth of sound experi- 
mentation. It must provide for a shift of 
educational attack, but not a shit. of objectives 
to meet standards of a quantitative nature 

There was confusion in respect to the ob- 
jectives of higher education, he said, and then 
listed three objectives which appeared to him 
Education for leadership for 
intelligent progress in a dynamic world; 
2) high scholarship; and (3) training tor 
responsible practice of engineering, which 
is something the engineering profession owes 
to the community. 

In closing, Dean Hollister stated further 
that accrediting was not an end in itself but 
an aid to the objectives which education 
set for itself 


to be valid 1) 


ECPD Elects Officers at 
Twenty-First Annual Meeting 


T the twenty-first annual meeting of the 
Engineers’ Council for Professional De- 
velopment, held in New York, N. Y., Oct. 
14-17, 1953, in co-operation with the American 
Society for Engineering Education, Col. L. F 
Grant, field secretary, The Engineering In- 
stitute of Canada, was re-elected chairman 
Other officers elected were: Vice-chairman, 
M. D. Hooven, electrical-engineering depart- 
ment, Public Service Electric & Gas Company, 
Newark, N. J.; secretary, Nelson Hibshman, 
assistant secretary, American Institute of 
Electrical Engineers; and assistant secretary, 
S. L. Tyler, secretary, American Institute 
of Chemical Engineers 
Representatives of the participating ECPD 
societies whose appointments were announced 
at the meeting are: H. S. Rogers (ASCE), 
J. P. Neilson CAIME), A. C. Monteith 
Barclay (AIEE), J. R. Kaye 
(EIC), W. L. McCabe (AIChE), and Thorndike 
Saville (ASEE). To serve as chairmen of the 
standing committees of ECPD the following 
selections were made public: S. Paul Shackle- 
ton, Guidance Committee; Thorndike Saville, 
Education Committee; N. W. Dougherty, 
Student Development Committee; R. G 
Warner, Recognition Committee; Scott Turner, 
Ethics Committee, and C. S. Rich, Information 
Committee. 


The Executive Committee of ECPD for the 
coming year will consist of the officers and 


H. S. Rogers (ASCE), C. E. Lawall (AIME), 


G. R. Cowing (ASME), M. D. Hooven 
AIEE), E. V. Buchanan (EIC), Thorndike 
Saville (ASEE), W. L. McCabe (AIChE), 





and R. G. Warner (NCSBEE 


Twenty-Second Annual Meeting tc Be 
Held at Cincinnati 
The date of the twenty-second annual meet 

ing was set for Oct. 22 and 23, 1954. It will 
be held at Cincinnati, Ohio, where opportunity 
will be afforded for direct observation of the 
operation of the Training Committee's project 
there in co-operation with the industries, uni- 
engineering socicties in 
prov iding 4 program of post-college develop- 
ment of the young engineers of that area 


versity, and local 


Administrative Session 


The administrative session of ECPD, held 
at The Engineers’ Club, New York, N. Y., on 
Thursday evening, Oct. 15, 1953, followed an 
informal dinner of members of the Council and 
ECPD committees and a closed session at 
which the Education Committee reported on 
its accreditation activities for the year. A 
summary of this discussion is reported else- 
where in this issue (pages 1036-1037 
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Colonel Grant presided at the administrative 
session. Approval was voted of the minutes 
of the twentieth annual meeting held at Chi- 
cago, Ill., Sept. 5 and 6, 1952, and of the actions 
of the Executive Committee as reported to 
members of the Council through the minutes 
of the meetings of that committee. The an- 
nual statement from the treasurer (United 
Engineering Trustees, Inc.) and the report 
of the auditors were received; and a budget 
of estimated income and expenditures for 1953 
1954 was approved. 


Reports of Committees 


A practice was established several years ago 
of preprinting in pamphlet form the reports of 
the Chairman and Committees. Because of 
the availability of this pamphlet to members 
of the Council in advance of the meeting, only 
the high lights of the individual committee 
reports need to be presented orally. The 
preprinted reports, amended if necessary, are 
reissued in the final report of ECPD which 
also contains the financial report and the lists 
of accredited curricula of engineering schools 
and accredited programs of technical insti- 
tutes. These reports are summarized in the 
report of the chairman 


Reports of Representatives of 
Constituent Societies 

In addition to the reports of the standing 
committees of ECPD, each constituent society, 
through its representatives on the Council, 
reviews such activities and actions taken 
by the societies as are particularly pertinent 
to ECPD. Representatives of ASME on 
ECPD for the year 1952-1953 were A. C. Mon- 
teith, Guy R. Cowing, and William F. Ryan 
The ASME representatives 


follows: 


report of the 


Report of ASME Representatives 


At the Semi-Annual Meeting of the Society 
in Los Angeles, Calif., June 29, 1953, the Busi 
ness Session voted to submit to the members, 
for ballot, changes in the Constitution to bring 
requirements for ASME membership grades 
into agreement with the recommendations of 
ECPD for uniform grades. 

Efforts were made by the ASME Education 
Committee to strengthen its representation 
on the committees of ECPD that inspect cur- 
ricula for accrediting 

In June, 1953, the ASME Council voted to 
support the position of ECPD as the authorita- 
tive accrediting agency for the enginecring 
profession and to require that any review of an 
educational process be made only through 
procedures approved by ECPD. 

ASME appropriated $700 as its share of 
ECPD's contribution of $3000 to the ASEE 
project on the Evaluation of Engineering Edu- 
cation. 

ASME has, over a long period, concerned 
itself with the development of ingenuity in 
the educational process. On June 4, 1953, 
the ASME Board on Education and Profes- 
sional Status adopted the following statement 
on ‘‘Ingenuity—Its Place in the Undergraduate 
Engineering Education:"’ 

“The Board on Education and Professional 
Status of ASME over a long period has been 
giving consideration from time to time to the 


development of creativeness, ingenuity, or 
imagination that might be encouraged in 
undergraduate engineering curricula as well as 
in the development of the young engineer after 
graduation. The Board here presents its state- 
ment of viewpoint and recommendations on 
this important problem 


Statement of Viewpoint 


“1 To develop this idea it is necessary first 
to make an assumption-——which we feel can 
be supported by the observations of those most 
interested in the study of the human being 
The assumption is this: That imagination, 
creativeness, or ingenuity is a characteristic 
inherent in all human beings. This quality 
has not been subject to measurement in the 
same sense as intelligence. However, it 
seems safe to assume that it exists in all people 
in varying degrees at birth. 
characteristic are noted in the young person 
in those areas in which he has accumulated a 
certain amount of knowledge. The degree 
to which this is expressed seems to be in some 
way related to the intelligence of the in- 
dividual and the methods by which his knowl- 
edge was accumulated. 

‘3 It would, therefore, be reasonable to 
assume that the amount of this characteristic 
expressed by the individual in later life is 


‘2 It seems evident that expressions of this 
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dependent upon (4) The accumulation of 
knowledge in any given area; (6) The 
methods used during this accumulation which 
have added to or subtracted from the amount 
of this quality he originally possessed. 


“From the above assumptions the ASME 
Board on Education and Professional Status 
makes the following recommendations to the 
ASEE Committee now evaluating engineering 
curricula 


“1 That every efforts be made to insure 
that any engineering curricula are sound in the 
development of sound knowledge of the engi- 
neering student in basic engineering subjects 

‘2 That emphasis be placed on developing 
within the student the realization that this 
knowledge is necessary in order that he may 
have respect and interest for the ‘unknown’ 
rather than seek the security of the ‘known.’ 

‘3. That careful attention be paid to meth- 
ods of teaching in these subjects so as to in- 
sure that the methods used are such as to 
contribute to rather than detract from the 
normal creative quality the student already 
possesses. Example: That he iearn by reason 
rather than by rote 

‘4 That efforts to encourage the student 
in increasing his skill in this ability only be 
made in the area in which it is certain he has 
already received the knowledge which would 


permit its use.’ 


Part-Time Graduate Study 
Inaugurated at Cincinnati 


Industry, Engineering Societies, and University 
Co-Operate With ECPD in Community Project 


TOTAL of 285 practicing engineers and 

scientists enrolled in the recently ex- 
panded group of graduate courses offered this 
year for the first time on a part-time basis 
through the joint plan of the evening college 
and the graduate school of arts and sciences at 
the University of Cincinnati. 

So great was the response to the program 
that additional class sections were required in 
three of the nine courses, and six of the classes 
were declared closed at maximum enrollments. 
The total number of course enrollments was 
290. 

This is the first in a series of yearly offerings 
in planned sequences designed to meet the 
needs of college graduates in the fields of 
physics and chemistry, and in aeronautical, 
civil, chemical, electrical, mechanical, and 
metallurgical engineering. The program will 
enable young men to study at advanced levels 
while employed in the Cincinnati area 

Advanced courses in mathematics and sci- 
ence may be integrated with an appropriate 
group of related graduate engineering courses 
from selected fields in order to compose degree 
programs suitable to the interest of the indi- 
vidual student 

The program, which was first announced 
by the board of directors of the University last 
March, came to fruition as the result of the 
joint efforts of the engineering societies, a 
local-industry committee, and the administra- 


tion of the University. These three groups 
have participated during the past year in a 
nationwide program of the Engineers’ Council 
for Professional Development, which is aimed 
at stimulating the continued personal growth 
of the young engineer, particularly in the first 
five years after graduation from college 


EMC on Universal Military 
Training 
S is generally known. President Eisen- 
hower, during July, filled three vacancies 
on the National Security Training Commission 
and directed the reconstituted five-member 
group to report to him by December 1, 1953, 
on the feasibility and desirability of operating 
a military training program to supply trained 
nonveteran reserves concurrently with opera- 
tion of a Selective Service System to provide 
men to the Armed Forces. In short, the 
National Security Training Commission was 
requested to submit a report to the President on 
the feasibility at this time of Universal Mili- 
tary Training. The Commission is composed of 
Maj. Gen. Julius Ochs Adler as chairman, 
Warren Atherton, Karl T. Compton, Lieut 
Gen. Raymond S. McLain, and Adm. Thomas 
C. Kinkaid as members 
The Engineering Manpower Commission 
ot Engineers Joint Council has had the ques- 
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tion of Universal Military Training under 
study for several years. Recently, it prepared 
a statement on Universal Military Training 
as it would affect any program ‘‘for the most 
effective utilization of engineers in the na- 
tional effort."’ On October 20 this statement 
was presented to and discussed with Major 
General Adler and with Edgar Shelton, who is 
executive director of the National Securiry 
Training Commission 

The EMC statement emphasized the neces- 
sity in any Universal Mili- 
tary Training to study not only its inherent 
nature and implications, but also its probable 
and potential effects on the over-all manpower 
picture in any future, partial, or full mobiliza- 
tion. EMC recommended that if UMT is 
adopted, specialized training in the UMT pro- 
gram be reduced to a minimum in view of its 
rapid obsolescence and that the over-all pro- 
gram be shortened to interfere as little as 
possible with the normal cycle of higher edu- 
cation so vital to the development of our 
technological manpower resources 

EMC strongly recommended that UMT 
trainees be returned to civil life and the juris- 
diction of Selective Service. Only in this way 
can the vital principle of Selective Service be 


consideration of 


assured 

The following is a summary of the Engi- 
neering Manpower Commission's recommen- 
dations on UMT 


1 The instructional for Univer- 
sal Military Training emphasizes the basic 
military subjects and minimizes specialist 
training as being subject to rapid obsolescence 
2 In any implementation of UMT, the 
training programs be planned to provide a 
the processes of 


program 


minimum dislocation of 
higher education so necessary to the tech 
nology of preparedness. 

3 Universal Military 
pletely separated from the construction of our 
military reserve forces and be regarded merely 
as a part of the basic required education of our 


Training be com- 


male populace 

4 Those who complete UMT be returned 
to civil life and the jurisdiction of the Selec- 
tive Service System 

5 To give effect to recommendations 3 and 
4 afore-mentioned, the statutory provision 
involving provisions for an obligated period 
of service in the military reserve torces as now 
of the Universal 


contained in Section 4 (d 
Act of 1951 


Military Training and Service 
P.L. 51) be repealed 

6 The problems of constructing a realistic, 
voluntary, dependable, immediately availa- 
ble reserve be the subject of intensive study 
considerations of Universal 


apart from any 


Military Training 
Copies of the complete EMC document on 
Universal Military Training are available upon 


request. 


Guggenheim Foundation Establishes Insti- 
tute at Columbia on Air-Flight Structures 


| ape mee pcn ge of a major new educa- 
tional and research unit at Columbia 
University, to serve as a national center for the 
study of air-flight structures, particularly in 
the supersonic range, was announced Oct. 23, 
1953, jointly by Columbia University and the 
Daniel and Florence Guggenheim Foundation, 
which has provided a grant of $329,000 to 
establish the new center 

The new unit will be known as the Daniel 
and Florence Guggenheim Institute of Air 
Flight Seructures. It will be organized within 
the Columbia University Engineering Center 
Preliminary organizational steps are proceed 
ing at once, and the new Institute will begin 
operation on Jan. 1, 1954 

Harry F. Guggenheim, president of the 
Daniel and Florence Guggenheim Foundation, 
explained that the new Institute will have a 
fourfold purpose: To train exceptionally quali- 
fied graduate students in the comparatively 
new field of air-flight structures; to conduct 
research in aircraft structure and design, es- 
pecially for supersonic flight; to act as a na- 
tional clearinghouse for technical information 
in this field; and to disseminate technical 
knowledge regarding air-flight structures. 

Mr. Guggenheim pointed out that 
principal purposes of the new Institute are to 
focus research attention on the problems of 
high-speed aircraft design and to train men 
who will become leaders in this development 
Until more is known about high-speed aircraft 
structures, and more men are available who are 
qualified by knowledge and training to de 


“the 
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sign such structures, the dev elopment of fast 


aircraft and guided missiles will be held 
back. 

The Daniel and Florence Guggenheim 
Foundation, which sponsors Jet-Propulsion 


Centers at Princeton University and the Cali- 
fornia Institute of Technology, is happy to 
sponsor this Institute at Columbia 
We believe that the progress of aviation, par 
ticularly at high velocities, will be greatly 
aided by the work to be done at 
center,"’ Mr. Guggenheim concluded 

John R. Dunning, Mem. ASME, dean of the 
school of engineering, under whose direction 


new 


this new 


the new Institute will operate, declared that 
‘the Institute will fill a gap in research 
that might have materially retarded the de 
velopment of future aircraft, particularly at the 
higher velocities, where power plants already 
exceed the ability of airframes to contain 
them.” 


Meetings of Other Societies 


Dec. 17 

Seventeenth Wright Brothers’ 
by IAS, Chamber of Commerce 
torium, Washington, D. C 


sponsored 


Audi 


Lecture 
Building 


Jan. 13-20, 1954 

Australian and New Zealand Association for the 
Advancement of Science, thirtieth meeting, Can 
berra, A.C.T., Australia 


Jan. 18-22, 1954 
American Institute of Electrical Engineers, winter 
genera meeting, Statler Hotel, New York, N. Y, 
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ASME Calendar of 


Coming Events 


March 10-12, 1954 
ASME International Meeting, Hotel Del Prado 
Mexico, D. F. 

(Final date for submitting papers was Nov 


March 31-April 1, 1954 

ASME Management-Engineering Conference 
Benjamin Franklin Hotel, Philadelphia, Pa 
Final date for submitting papers was Nov. 1, 1953) 


June 14-17, 1954 
ASME Oil and Gas Power Conference 
Muehlebach, Kansas City, Mo 
Final date for submitting paper 


1, 1953) 


Hotel 
Feb. 1, 1954) 
June 14.18, 1954 

Second U. S. National Congress of Applied Me 
chanics, University of Michigan, Ann Arbor, Mich 


June 20-24, 1954 


ASME Semi-Annual Meeting William Penn 
Hotel, Pittsburgh, Pa 
Final date for submitting papers-— Feb. 1, 1954) 


Sept. 8 10, 1954 
ASME Fall Meeting 
Wis 

(Final date for submitting papers 


Hotel Schroeder, Milwaukee 


May 1, 1954) 


Sept. 13.24, 1954 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Commercial Museum and Convention 
Hall, Philadelphia, Pa 


Final date for submitting papers —May 1, 1954) 


Sept. 26 29, 1954 


ASME Petroleum 
ference, Statler Hotel 


Final date for submitting pa pers 


Mechanical-Engineering Con 
Los Angeles, Calif 
May 1, 1954) 


Oct. 28 29, 1954 
ASME-AIME Joint Fuels 
Penn Hotel, Pittsburgh, Pa 


Final date for submitting papers 


William 


Conference 
June 1, 1954) 


Nov. 28 -Dec. 3, 1954 
ASME Annual Meeting, Statler Hotel, New York, 
NY 


Final date July 1, 1054 


for submitting papers 


The Guaranteed Wage 


USINESSMEN have learned that regular 
employment and steady pay for em 
ployees benefit the employee, the employer, 
and the community alike, the Chamber of 
Commerce of the United States reported in a 
comprehensive study of the guaranteed-wage 
problem 
Among the 
study, which was published under the title, 
‘The Economics of the Guaranteed Wage,"’ 
were that “‘substantial progress’’ has been 
made in ironing out seasonal and other short- 
run unemployment, and that the guaranteed- 
wage plan, which a few companies have had in 
effect for many years, is still not winning wide 


conclusions reached in the 


acceptance 

Because they realize that steady employment 
helps to maintain labor skills and consumer 
buying power, and to reduce costs, business- 
men have been trying to reduce labor turn- 
over, the report said 

Few of them, however, have turned to the 
guaranteed-wage idea. As evidence, the report 
cited studies by the Office of War Mobilization 
and Reconversion in 1947, and by the Bureau of 
Labor Statistics in 1952, which failed to indi- 
cate any increase in the number of workers 
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covered by guaranteed-wage plans in that 
period 

Partly as a result of the failure of the guar- 
anteed wage to win wide acceptance, some 
union leaders are trying to link it with state 
unemployment compensation, the report 
states. Such a tie-in would make benefits 
more attractive than wages, and the conse- 
quence would be to eliminate the incentive to 
work, the report adds 

Taking up the argument that the guaranteed 
wage would help prevent a depression, the 
report points out that other factors besides 
purchasing power influence economic condi- 
tions, among them being scientific inventions, 
birth of new industries, war and its after- 


math, taxes, and ever fluctuating price changes. 

The report concludes that ‘‘the demand for 
the guaranteed wage is in reality a demand 
for adequate job opportunities, for high-level 
employment." 

“There is reason to believe that if we main- 
tain reasonably stable prospesity in the years 
ahead, this is what the American people 
want and will settle for."’ 

The report urges management to be aggres- 
sive in shifting and adapting policies to pro- 
vide continuity of employment and wage 
income. Copies of the report may be obtained 
from Economic Research Department, Cham- 
ber of Commerce of the United States, Wash- 
ington 6, D. C., for 50 cents a copy. 


Conference Studies Manpower Scarcity 


ATIONAL authorities nominated by the 

National Manpower Council to look 
into the utilization of scientific and profes- 
sional manpower concluded their conference 
in general agreement that there would be a 
continuing shortage of trained personnel for 
the medical, teaching, and engineering profes- 
sions through the next decade. 

The council, a group of 16 distinguished 
citizens, was set up two years ago at the 
Columbia Graduate School of Business by 
President Eisenhower under a Ford Foundation 
grant. 

“The determination of policies respecting 
the private preserve of organized groups which 
are primarily and understandably concerned 
with protecting and advancing the interests 
of their members,"’ declared James D. Zeller- 
bach, chairman of NMC, in opening the five- 
day conference, called by the council, on how 
to improve utilization of the country’s sci- 
entific and professional manpower 

Sixty-six leaders in the fields of engineering, 
medicine, education, science, industry, govern- 
ment, and the armed services from all over the 
United States took part in the conference from 
October 7-11 at Arden House on Columbia 
University’s Harriman Campus at Harriman, 
N.Y 

Practical Methods Discussed 


The conference sought practical methods of 
carrying out the recent recommendations on 
manpower utilization by the National Man- 
power Council in its book, “A Policy for Sci 
entific and Professional Manpower.’ 

In addressing the conference on October 7, 
Mr. Zellerbach said that an understandable 
failure to grasp the interrelatedness of policies 
for scientific and professional manpower and a 
public indifference to the significance of these 
policies ‘‘could combine to cause serious in- 
jury to our national well-being and strength.” 
Mr. Zellerbach is president of the Crown 
Zellerbach Corporation, San Francisco, Calif., 
and an alternate delegate to the General As- 
sembly of the United Nations. 

Kenneth E. Boulding, professor of Economics 
at the University of Michigan, gave the con- 
ference ‘An Economist's View of the Man- 
power Concept.’ He warned against secking 
better utilization through governmental al- 
location measures or other steps which in- 
volve undesirable interference with the work- 
ings of the market economy 


Frank Pace, Jr., former Secretary of the 
Army and now executive vice-president of 
the General Dynamics Corporation, spoke on 
“Manpower Utilization From the Point of 
View of Top Management."’ Drawing on his 
experiences as Director of the Budget, Secre- 
tary of the Army, and in business, Mr. Pace 
illustrated the gains that can be made through 
‘a genuine willingness on the part of manage- 
ment to venture into the experimental areas 
of manpower utilization."’ He pointed out 
that ‘‘seemingly inflexible principles which are 
applied to the management of men have got to 
yield to social and political pressures from 
time to time."’ He noted that significant im- 
provements in utilization had been made 
possible by the policy of racial integration 
in the armed services, and he stressed the 
unique role of leadership in manpower utiliza- 
tion. 

“Leadership,” said Mr. Pace, “‘is that 
quality that lifts men and women toward 
whom one has responsibiliry out of their 
ordinary selves and permits them to accom- 
plish in their fields more than they could if the 
leader were not there to impose his personality 
upon them. Of all the qualities which go into 
leadership, probably the most important is the 
capacity to command instinctive respect. 
But in order to command instinctive re- 
spect, one must have qualities of integrity, 
self-confidence, and acumen.” 

In addition to general sessions in which all 
of the participants joined, the Conference pro- 
gram provided fof meetings by three working 
groups in the fields of engineering, medical, 
and teaching personnel 


Proceedings to Be Published 


The proceedings of the entire Conference 
will be published by Columbia University 
Press early in 1954 

The engineering group was under the chair- 
manship of Frank W. Pierce, a director of the 
Standard Oil Company of New Jersey and a 
member of the National Manpower Council 
George M. Maverick, director of the Employee 
Relations Department of Standard Oil De 
velopment Company, opened the meetings of 
this group with a paper on the utilization 
of ens and supporting technical per- 
sonnei. 

The findings of the engineering group, re- 
ported to the Conference as a whole, noted 
that improved utilization can be defined as any 


neers 
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step which increases the quantity or quality of 
goods and services produced with given 
amounts of capital, using the same number of 
technological personnel, or, alternatively, 
as any step which maintains a given level of 
output in terms of quantity and quality, with a 
smaller number of such personnel. 


12 Steps to Improved Utilization 


The engineering group agreed on the follow- 
ing points in connection with securing im- 
proved utilization 


1 The first step must be to make more 
effective utilization the focus of genuine and 
continuing attention at all levels of an enter- 
prise. 

2 If improved utilization begins at any 
one point, that point is improved training, 
not only in the colleges and on the job, but 
also in the elementary and secondary schools. 

3 Much more has to be learned about the 
jobs which engineers and related supporting 
personnel are doing in order to reassign duties 
among different kinds of technical person- 
nel. 

4 Engineers have to have the best tools 
and instruments, as well as good supporting 
personnel, if they are to make efficient use of 
their training and talents. 

5 Improved utilization requires effective 
communication from management to engi- 
neering and related personnel about the ob- 
jectives of their work. Moreover, since the 
actual changes in utilization take place well 
below the level of top management, effective 
communication upward is also essential. 

6 Changes in the organization of enter 
prises can open up new possibilities for the 
better utilization of personnel. Too much 
organization may prevent necessary freedom 
in the allocation of effort, while too little 
organization may result in duplication, lack 
of proper priority, and unwise allocation of 
personnel to projects. 

7 Improved utilization can also be achieved 
by keeping technologically trained people at 
the technological jobs for which they are best 
fitted through incentives in the form of status, 
recognition, and money rewards which are 
generally associated with jobs in management 
and sales. 

8 Utilization can be improved through 
recognition of the fact that an individual's 
effectiveness and interest on the job is af 
fected by many things outside of his work. 

9 Attempts to improve utilization must 
always take into account normal human re- 
sistance to changes in the setup which people 
know. 

10 Utilization can be improved by man- 
agement, not only by calling upon the mani- 
fest capacities of engineering personnel, but 
also by making an effort to develop their 
potential capacities through imaginative as- 
signment and training. 

11 Efforts to improvement 
must distinguish among what can besaccom- 
plished to secure immediate gains, what may 
yield results only after some investment of 
time and money, and what changes are funda- 
mental and long range in character. 

12 Improved utilization is achieved not 
through any single device, but by the use of 
many related measures 


utilization 


ASME News 

















DeceMBER, 1953 


Joint AIME-ASME Fuels Conference 
in Chicago—A Big Success 


i sixteenth annual Fuels Conference of 
the AIME Coal Division and the ASME 
Fuels Division was held at the Conrad Hilton 
Hotel, Chicago, Ill., October 29-30, with the 
Chicago Sections of the two societies co- 
operating. More than 300 registered for the 
conference which, headed by local committee- 
men, Carl T. Hayden and John R. Michel, 
Fellow ASME, offered a program which in- 
cluded four technical sessions, two luncheons, 
and a banquet 


Coal’s Competition Discussed 


Coal took a look at its current competition 
Tom Pickett, executive vice-president, Na- 
tional Coal Association, at the Thursday 
luncheon, referred to the inroads of dieseliza- 
tion in transportation, to gas and oil in the 
field of home heating, and the coming of im- 
ported residual oil into coal’s markets. He 





TOM PICKETT ADDRESSES LUNCHEON 


MEETING 


emphasized the necessity for maintaining a 
strong coal-producing industry. “‘In today’s 
he said, ‘‘no nation can 
strong without an adequate coal supply 
In another world conflict the outcome might 
very well depend upon the productive capacity 


world,"’ remain 


of the coal industries behind the lines of battle 
coal for the steel mills, for the electric utili- 
ties, the atomic-energy plants, the explosives 
industries, and for conversion into synther 
fuels and a thousand-and-one other uses.’ 


Natural Gas 


Natural gas was covered Friday morning by 
K. B. Nagler, vice-president, operation, of 
Peoples Gas Light & Coke Company, in his 
informative paper on natural-gas supply for 
Chicago and the Middle West. He said that 
despite the enormous expansion of the natural 
gas industry, the proved recoverable natural- 
gas reserves in the United States have been 
increasing more rapidly than the consumption 
Citing the American Gas Association esti- 
mates of natural-gas reserves for Jan. 1, 1948, 
1951, 1952, and 1953, Mr. Nagler observed 
that on the assumption that the rate of pro 
duction will soon be about 8 trillion cu ft per 
year, a life of 25 years is indicated. ‘Deeper 
drilling and offshore gas pools may serve to 
slow up the rate of increase of natural gas at 
the field. In the New England area high 
priced natural gas has to compete with a well- 
developed high-Btu oil-gas process. Certain 
balancing factors are making themselves felt 

After natural gas—whar? Mr. Nagler 
asked in conclusion “Of the presently 
known sources of primary energy, only coal 
appears to be so plentiful as to be a future 
A complete gasification proc 
ess with upgrading of gas to high heating 
value by indicated. The 
industry already is studying the problem of 


source of gas 


synthesis seems 
replacement when natural-gas :eserves begin to 
decrease significantly 


Fuels Research 


Robert E. Wilson, board chairman, Stand- 
ard Oil Company (Indiana), principal speaker 
at the Friday luncheon, brought his listeners 
up to date on research in fuels for internal- 
combustion engines. Dr. Wilson predicted 
that even at the distant time when there is 
not enough liquid petroleum to meet the de- 
mand, the industry will have natural gas, oil 
shale, and finally, coal, from which it can 
make liquid fuels 








FUELS MEETING 


A. D. BAILEY SPEAKS AT 


The papers on thé program for the technical 
sessions were presented in the exact order 
listed on page 751 of the September issue of 
Mecuanicat ENGINgEgRING, and they will be 
available as published by either, or both, of the 
participating societies. The precise title of 
J. D. A. Morrow's paper is ‘Coal Develop- 
ments in the USSR."’ It was discussed by 
L. E. Young, Paul Weir, L. C. Campbell, 
Gordon MacVean, and others. Information 
proffered was that there are 235 continuous 
mining machines of all types in the United 
States and some more in Canada. Sixty-five 
machines will probably be added so that at the 
end of the year there will be about 370 in use 


F. S. Blackall, jr., Speaks at Banquet 


Th chanquet was held Thursday evening and 
presided over by Alex D. Bailey, Hon. Mem 
and past-president, ASME. F. S. Blackall, 
jr., president ASME, and M.D. Cooper, 
chairman-elect, Coal Division, AIME, ex 
tended official greetings to the members of the 
two societies. Mr. Blackall outlined the status 
of the campaign fora new engineering societies’ 
building, stating that the present building is 
obsolete, the societies having grown tenfold 
in recent years. H.W. Johnson, vice-president, 
Inland Steel Company, principal speaker, 
presented a history of the steel industry in the 
Chicage area, which produces 22 per cent of 
the steel of this country. He assured the mem- 
bers that they would have a good customer 
in the steel industry for a long time to come 
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A high point of the banquet was the pres- 
entation of the Percy Nicholls Award for 
notable scientific or industrial achievement 
in the field of solid fuels, conferred by the 
ASME Fuels Division and the AIME Ccal 
Division, to Henry F. Hebley, Fellow ASME, 
research consultant of Pittsburgh Consolida- 
tion Coal Company. Clayton G. Ball made 
the presentation. 

The next Fuels Conference will be held at the 
William Penn Hotel, Pittsburgh, Pa., Oct 
28-29, 1954. Also at the joint executive com- 
mittee meeting on Thursday afternoon it was 
decided that the 1955 Conference will be held 
at The Pennsylvania State College, State 
College, Pa.—1955 being the college's centen- 
nial year. 

The women accompanying their husbands to 
the Conference had their choice on Thursday 
of cours of the Art Institute of Chicago, the 
Chicago Museum of Natural History, and 
Marshall Field & Company, or to see “The 
Robe,"’ the first motion picture in cinema- 
scope, at State Lake Theater. On Friday there 
was a luncheon at the Kungsholm Restaurant 


Fuels Conference Preprints 


Pamphlet copies of the following ASME 
Joint Fuels Conference papers are available 
from ASME Order Department, 29 West 39th 
Street, New York 18, N. Y 


See page 1043 for details 


Title and Author 
Natural-Gas Supply for Chicago 
and the Middle West, by K. B 
NaGLer 
The Midwest Solid-Fuels Situa- 
tion, by W. H 


Paper No 
53—FU-1 


53—-FU-2 


VoskuIL 
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Junior Forum 


Conducted by Joseph Schmerler, Jun. ASME! 


Six Issues in Search of an Author 


By Warren R. Thompson’ 


UIGI PIRANDELLO wrote a play en- 
Six Characters in Search of an 
Author."” We have paraphrased his title 
somewhat to suit our purpose. The words, as 
we have used them, state exactly what is our 
intention. During the coming year Junior 
Forum will allocate six issues for reader con- 
tributions. The remaining six issues will be 
used to report the topics of interest to Juniors 
which are discussed at the vatious national 
meetings of the Society. 

In a survey of the Junior Members of the Sc- 
ciety, conducted by the National Junior Com- 
mittee, one of the questions asked was, 

Would you be willing to contribute to Junior 
Forum?" More than 50 per cent of those 
asked indicated that they would and wanted 
to know how to go about making that con- 
tribution. It is in the hope of providing a 
better insight into this contributing process 
that this article is written 


titled, 


Purpose of Junior Forum 


The Junior Forum is under the direction of 
the Junior Forum Subcommictee of the Na- 


Ferguson, New 


1 Design engineer, H. K. 
York, N. Y 

? Design 
Constructors, Inc., 


engineer, United Engineers & 
Philadelphia, Pa. Jun 
ASME. Member of the National Junior Com 


mittee 


DAVIES, SECRETARY ASME, TOURS SOUTHWEST 


(C. E. Davies, while attending a meeting of the Professional Engineers’ Examiners in San Antonio, 


Texas, visited the Southwest Research Institute in that city, Oct. 30, 1953 


Mr. Davies, shown 


center, discusses new scientific developments with C. Desmond Pengelley, left, chairman of engi- 


a 
Calendar 


mechanics of SWRI, and Charles E. Balleisen,right, managing editor, Southwest Technical 
He also visited the Tampo Manufacturing Company and discussed the organization of 


the San Antonio Group of ASME with Cleal Falke, Tampo works manager and chairman of the 
local group 


tional Junior Committee. Junior Forum is 
used to describe the activities of the Na 
tional Junior Committee; report on the Jun 
ior sessions at the various national meetings 
of the Society; discuss various phases of pro 
fessional development and industry-training 
methods, and report on some of the activities 
of the Section Junior Groups when it is thought 
that such activities would be of interest to the 
Juniors throughout the country 

The Junior Forum isalso used for the solicita- 
tion of comment and distribution of informa- 
tion on subjects of interest to men starting 
their professional careers. It provides a mean 
for expressing the aspirations of the young en- 
gineers. With better than 24,000 Junior Mem 
bers in the Society, there must be many experi 
ences and problems that are of interest to the 
membership as a whole. If you have a prob 
lem, state it, discuss it, and give a solution if 
possible. If no answers have been devised, 
give what you consider to be the best solu 
tions to the problem. One word of caution at 
this point, however— Junior Forum is not used 
primarily for the presentation of papers on 
technical subjects, subjects that belong more 
properly within the jurisdiction of the various 
professional divisions of the Society. With 
this limitation in mind, the field is wide open 
for the use of Junior Forum. 


Preparation of the Paper 


The Junior Forum has approximately one 
page 19 Mecuanicat Enoinegerino. To fill 
this page, articles must run from 1200 to 1500 
words depending upon paragraph headings, 
length and number of paragraphs, footnotes, 
bibliographies, and illustrations. Whenever 
possible, articles are published as received 
Some slight editing, however, may be done. 

There are certain rules that should be fol- 
lowed in the preparation of articles. Basically, 
they are a reiteration of the rules given in 
high-school and college-English classes 
Spelling and grammar should be cotrect 
Punctuation should be properly used. Ele- 
mentary requirements? Yes, but an amazingly 
large number of papers are delayed in pub- 
lication because these simple rules have not 
been followed. 

More specifically, articles should be type- 
written, double-spaced on one side of the page 
A border of approximately 1'/2 in. should be 
left at the top, right, and left-hand sides of 
each sheet. The first page should leave 4 
in. of open space at the top. All illustrations 
should be clearly titled and described so that 
they will not be lost. Each page should be 
numbered and the completed manuscript 
stapled together. 

These are the basic rules on the mechanics of 
preparing a paper. A more complete and de 
tailed description has been prepared by ASME 
in the form of a pamphlet entitled “An ASME 
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Paper, Its Preparation, Submission, Publica- 
tion, and Presentation.'" It is available for 
50 cents (20 per cent discount to ASME Mem- 
bers) by writing to: ASME Order Depart- 
ment, 29 W. 39th Street, New York 18, N.Y. 
Submission of the Paper 

Now you have a well-written paper in hand 
and you are wondering what to do with it. 
This part, fortunately, is the easiest of all 
Just mail two copies to: Junior Forum, Edi- 
torial Department, MecHaNnicaL ENGINEERING, 
29 West 39th Street, New York 18, N. Y 

The Junior Forum Subcommittee of the Na- 
tional Junior Committee will each 
paper received and will either recommend it 
for publication or make suggestions to the 
author for revisions before publication. The 
author of each paper recommended for pub- 
lication will be informed of the approximate 
date of publication at least one month in ad- 
vance of the issue date and be given a copy of 
his article as submitted for his approval 

It is hoped that this information will answer 
many of the questions raised on how to con- 
tribute to Junior Forum This section of 
MEcHANICAL ENGINEERING is for Junior Mem- 
bers of the Society to use as a true forum in the 
discussion of the problems and experiences 
encountered in the course of professional de- 
velopment. The National Junior Committee 
sincerely wishes that the younger members 
avail themselves of the opportunity to use this 
space. 


review 


Call for Applications for 
Freeman Fellowship 


p ‘HE far-reaching aims of a famous Ameri- 


can engineer, the late John R. Freeman, 
past-president of both ASCE and ASME, are 
being implemented once again by the offering 
of another Freeman Fellowship. The purpose 
of the present award remains the same as when 
the fellowships were established in 1924—to 
aid and encourage voung engineers in pro- 
moting the science and practice of hydraulic 
engineering. 

Alrernately conducted by ASCE and ASME, 
the 1954 award for study or research project 
to be completed in 1955 is being arranged by 
the ASME Freeman Fund Committee 

The committee has established the following 
rules 

1 Applicants must submit a program of 
study or research in hydraulics or related 
fields, covering a period of at least nine months 
starting in 1954. A statement of funds needed 
rom the fellowship should accompany applica- 
cions. 

2 Applicants musc furnish of 
qualification to carry out the proposed pro 
gram 


evidence 


3 Applicants must be citizens of the United 
States and members in some grade of either of 
the two co-operating societies. 

4 The Freeman Award Committee will give 
preference to projects bearing importantly on 
the defense effort. 

5 Applications should be submitted to the 
Freeman Fund Committee, care of the Execu- 
tive Secretary, ASME, 29 West 39th Street, 
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New York 18, N. Y., by Feb. 1, 1954. An 
nouncement of the award will be made on 
March 15, and the recipient must make a re- 
port in English within 60 days of completion 
cf his project 

The maximum amount of grant from the 
Freeman Fund to a winning applicant has been 
$2500. 


James L. Head Elected 
UET President 


pe Engineering Trustees, Inc., elected 
officers for the ensuing year, naming 
James L. Head as president to succeed R. F. 
Gagg, who served as president for the past two 
years. Mr. Head is a mining engineer with the 
Anaconda Copper Mining Company. He has 
been active in the work of che American Insti- 
tute of Mining and Metallurgical Engineers, 
whom he has represented on the Board of 
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He was chairman of Engi- 


UET since 1947 
neering Societies Library for the past two 


years and vice-president of UET. He is a 
past-president of the Mining and Metallurgical 
Society of America 

Other officers elected were Gail F. Moulton 
of Rockefeller Brothers, Inc., and Walter J 
Barrett of New Jersey Bell Telephone Com- 
pany, vice-presidents; Waldo G. Bowman of 
McGraw-Hill Publishing Company,  treas 
urer; Joseph L. Kopf, treasurer ASME, of 
Jabez Burns & Sons, Inc., assistant treasurer; 
John H. R. Arms was re-elected as secretary and 
general manager, a position he has occupied 
since 1933. Mr. Moulton was elected chair 
man of the Finance Committee and Mr. Gagg, 
chairman of the Real Estate Committee 

UET was incorporated in 1904 by the socie- 
ties of civil, mining, mechanical, and electri 
cal engineers, for “the advancement of the engi- 
neering arts and sciences in all their branches 
and to maintain a free public engineering 
library.”” 


Executive Committee 


At a Meeting in Rochester, N. Y., Oct. 6, 1953 


MEETING of the Executive Committee of 
l the Council was held in the Hotel Shera- 


ton, Rochester, N. Y., on Oct. 6, 1953. F. S. 
Blackall, jr., chairman, presided. In addition 
to Mr. Blackall there were present: H. E. 


Martin, A. C. Pasini, E. S. Theiss, and W. F. 
Thompson of the Committee; E. H. Hanhart, 
vice-president; R. L Goetzenberger, director; 
William G. McLean, vice-president elect; 
C. E. Davies, secretary; Ernest Hartford, 
executive assistant secretary; and O. B. Schier, 
II, meetings manager. The following actions 
were of general interest: 


Foreign Dues Policy 


A policy regarding dues of members in 
foreign countries has been in effect since Nov. 
25, 1945, and has received annual action since. 
Accordingly, the Committee voted that for 
countries other than Mexico, the following 
policy, as approved in 1945, be extended for 
another year 


1 That the Society adopt a policy requiring 
all dues to be paid in United States dollars. 

2 If such payment becomes excessive, upon 
request the Society may put the foreign member 
on suspended dues list without service from the 
Society until such time as the Society may re- 
quire him to pay his dues. 

3 The young foreign student engineer who 
is in this country for one year may be permitted 
to pay the dues of a Student Member in order 
to have the privilege of receiving MgecHANIcaL 
ENGINEERING and attending meetings during 
his residence in the United States. 


1953 Awards 

On recommendation of the Board on Honors 
the following additional awards for 1953 
were approved 

Machine-Tool Design and Economic Value 
Awards: 
Wildhaber, Fellow 
Y., for his paper, 


Award —Ernest 
Rochester, N 


First 
ASME, 


“Manufacture and Application of Gleason 
Toothed-Face Couplings and Clutches.” 


Second Award—-Robert R. Slaymaker, Mem. 
ASME, Cleveland, Ohio, for his paper, ‘‘ Bear- 
ing Design Using Concentric Journal Theory.” 


Third Award-—Carroll R. Alden, Mem. 
ASME, Detroit, Mich., for his paper, “'Elec- 
tro-Spark Machining." 


Charles T. Main Award to Peter Ashurkoff, 
Cambridge, Mass., for his paper, ‘‘The Engi- 


neer’s Contribution to the Increase in the 
Standard of Living.” 
Postgraduate Student Award to George 


Leppert, Dayton, Ohio, for his paper, “A 
Stable Numerical Solution for Transient Heat 
Flow.”’ 

Undergraduate Student Award to Robert M 
Bell, Manchester, England, for his paper, 
The Sixty-Inch Vertical Boring and Turning 
Mill.”’ 


Joint Combustion Conference 


On recommendation of the Board on Tech- 
nology, it was voted to invite The Institution 
of Mechanical Engineers to participate in the 
planning and conduct of a Joint Conference on 
Combustion to be held in Boston, Mass., 
June 15-17, 1955, as part of the ASME 75th 
Anniversary celebration. IME would take 
responsibility for organizing participation by 
European scientists in all fields of combustion 
and ASME would organize similar participa 
tion in North America. It was voted to ex- 
tend a cordial invitation to Prof. O. A 
Saunders, member of the Council of IME, to 
participate in the 1953 Annual Meeting as a 
representative of the Institution. His visit 
will permit an opportunity to work out plans 
for the Conference 

The Committee also authorized the Board on 
Technology to organize a committee to be 
responsible for North American participation 
in the Conference 
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IRD Division 


The Committee approved the change in name 
of the Industrial Instruments and Regulators 
Division to the Instruments and Regula 


tors Division 


Lectureship Committee 


The following procedure for the lectureship 


activity was approv ed 


1 Survey the Sections, through the Re 
gional Vice-Presidents (and at its discretion, 
extend the survey to other channels), to deter 
mine the type of lecture desired 

2 Survey the membership, to determine 
therefrom those having the special qualifica- 
tions for leadership by lectures in the field of 
mechanical engineering 

3 Determine the policy to be followed by 
the Director of Lectureships and the pro- 
cedures to be followed by him, modifying them 
from time to time as may become necessary 
or expedient 

4 Report to the Board on Technology 
annually on the results obtained, naming the 
lecturers and their subjects, as well as the loca- 
tions and times of delivery, together with 
recommendations as to which lectures, if any, 
should be ASME Annual 
Meeting by mention on the program and the 
receipt of Certificates as “ASME Lecturers." 

5 Present annually to the Board on Tech 
nology the ASME Lectureship Budget for the 


following year 


honored at the 


Towne Lecture 


It was reported that the Henry R. Towne 
Lecture at the 1953 Annual Meeting will be 
delivered by Philip M. McKenna, president, 
Kennametal, Inc., Latrobe, Pa. Mr. McKenna 
is also the 1953 recipient of the Holley Medal 


Free-Coupon Policy 


The Secretary reported that in a period of 
approximately six weeks, ending Septembe: 
30, after the issue of the free coupons tO mem- 
bers, 725 members sent in coupons for 2909 
papers of which 467, or 16 per cent, were un- 
available. The unavailability 
were (1) the stock was exhausted or (2 
the papers had not been printed. 


reasons for 


Research Contracts 


The Committee noted the following ex- 
tensions of research agreements for the record 

Battelle Memorial Institute—(@) Survey of 
High-Temperature Properties of Chromium- 
Molybdenum Steels and Super Alloys—to be 
continued until Oct. 31, 1954, with an ad- 
ditional appropriation of $3000; (4) Deter- 
mination of the Effect of Notches on the 
Fatigue Properties of N-155 Alloy—to be 
continued until April 30, 1954, with an ad- 
ditional appropriation of $2000. The Com- 
mittee also approved a contract with Engi- 
neering Research Institute, University of 
Michigan, covering Compilation of Relaxa- 
tion Data for a term extending from Sept. 1, 
1953, to Sepr. 1, 1954 


Sections 


The establishment of an ASME Group at 
La., was approved. It will 
following parishes: Miller, 


Shreveport, 
include the 


Columbia, Union, Calhoun, 
Nevada, Hempstead County in 
De Sota, Red River, Bienville, 
Webster, Bossier, and Caddo in 


Lafayette, 
Quachita, 
Arkansas, 
Claiborne, 
Louisiana 
Group 
A marilk ™ 


approv ed for 
counties 


status was also 
Texas. The following 
are assigned: Cimarron, Texas, and. Beaver 
Counties in Oklahoma, Deaf Smith, Randall, 
Armstrong, Donley, Collingsworth, and all 
the counties north thereof in Texas 

The Committce authorized the establishment 
of the Hawaii Section 

E. S. Theiss, vice-president Region V, ad 
vised the Committee that disbandment of the 
Peninsula Section will become effective 60 
days from Oct. 6, 1953 


Regional Delegates Conference 


The recommendations of the 1953 Regional 
submitted to the 
referred to the 


Delegates Conference, 
Council in June, have been 
Committees concerned for comment and action 
It is hoped to be able to report on these actions 
at the Council meeting in November, 1953 


Paul B. Eaton 


The resignation of Paul B. Eaton, director 
at large, whose term expires in 1955, was 
accepted. Professor Eaton is now in Formosa 
as a member of the Mutual Security Agency 


Annual Meeting 


In connection with the 1953 Annual Meer- 
ing, it was voted to convene official repre- 
sentatives of the Professional Divisions with 
the Council on Sunday evening, November 29, 
to discuss questions raised by the Divisions 


1954 Power Show 


The Committee approved a procedure for 
the 1954 Power Show 


Certificates of Award 


Various certificates of award were granted 
to retiring officers of Sections and Regional 
ccemmittees 


John F. Blackburn 


The Committee approved a certificate of 
award to John F. Blackburn for his five tech 
nical papers presented at the Annual and other 
meetings of the Society on ‘Contributions to 
Hydraulic Control." 


Charles M. Pond 


The Committee granted a certificate of award 
to Charles M. Pond, vice-president, Pratt 
and Whitney Division, Niles, Bement, Pond 
Company, West Hartford, Conn., for his 
“devoted and untiring efforts in the develop- 
ment of standards for the metalworking in 
dustries."" 

IME Clayton Lecture 

The Committee approved the acceptance by 
Frederick S. Mallette, executive secretary of 
the ASME Committee on Air Pollution Con- 
trols, of an invitation from The Institution of 
Mechanical Engineers to deliver a James Clay- 
ton paper in London, England, April 23, 1954 


Employment Conditions 


Upon recommendation of Engineers Joint 


MECHANICAL ENGINEERING 


Council, the Committee authorized the Presi 
dent and the Secretary to circulate a question- 
naire to the members of ASME to secure in- 
formation about members 
ployment conditions 


opinions on e¢m- 


New EJC Committee 
It was voted to appoint an ASME repr 
tive on the newly formed Committee on Recog- 
nition of Fields of Engineering Specialization 
of Engineers Joint Council. The committee 
will limit its activity to those fields of speciali- 
zation which involve the activities of more 
than one of the constituent societies of EJC 


Panel on Abstracting Services 


C. E. Davies was appointed representative 
pro-tem of the ASME on the Engineers Joint 
Council panel on abstracting services for engi 
neering literature 

ECPD 

Each year the ASME representatives on the 
Engineers’ Council for Professional Develop 
ment submit a report at the ECPD Annual 
Meeting. The Committee letter 
ballot approval of the 1953 report made to 
ECPD. 


confirmed 


Engineering Societies Building 
The President was authorized to appoint a 
committee of three to serve as ASME repre 
sentatives with representatives of the other 
societies concerned in a fund-raising effort 


for a new engineering societies building 


Verein Deutscher Ingenieure 


A communication was reported from the 
Verein Deutscher Dusseldorf, 
Germany, in which the Verein explained its 
plan to send official representatives to visit 
the United States and become acquainted with 
other engineering groups and with industry 
The Committee voted to extend a cordial in- 
vitation to the delegation of the Verein to visit 
the United States during the time of the 
ASME Annual Meeting, Nov. 30-Dec. 4, 1953 


Ingenieure, 


Creative Frontiers TV Program 


Creative Frontiers is incorporated under the 
laws of New York State for developing a 
television program entitled Creative Frontiers 
It will act as liaison between the producers 
and the societies for collecting and disseminat- 
ing the information gathered for television 
programs by the various specialized societies 
The following men have been appointed to 
represent the ASME on the program: W. H 
Larkin, H. C. R. Carlson, and G. W. Nigh 


Mutua! Security Agency 


The Mutual Security Agency has presented 
the ASME with a certificate to express its 
appreciation and thanks for the whole- 
hearted co- yperation, hospitality, and un- 
selfish giving of your time and experience to 
the United Kingdom Industrial Engineering 
Group who completed their visit in America in 
March, 1953.”’ 


Arthur M. Greene, Jr. 


The Secretary reported with deep regret the 
death, on Sept. 2, 1953, of Arthur M. Greene, 
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Las \ 


DecemBer, 1953 


Jr., Hon. Mem. ASME, manager, 1913-1916, 
and vice-president, 1916-1918 


Appointments 


The appointments on Boards, Committees, 
and Joint Activities recommended by the 
Organization Committee were reviewed and 


approved 


Presidential Appointments 


presidential appointments 


The following 
were confirmed 

Frank L. Schwartz to 
president, Wayne University, Detroit, Mich 
Nov. 9, 1953 

W. G. Christy, H. V. Coes, and H. B 
Oatley as Tellers of Election of 1954 Officers 


mauguration of 





Engineering Socicties Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies Personnel Service, 


Inc., tn co-operation with the national societies of Civil, Electrical, Mechanical, and Mining 


and Metallurgical Engineers. This 
and ts operated on a nonprofit basis 


Service is avatlable to all engineers, members or not, 


In applying for positions advertised by the 


Servic 


the applicant agrees, if actually placed in a position through the Service as a result of an 
idvertisement, to pay a placement fee in accordance with the rates as listed by the Servic: 


These rates 


have been established in order to maintain an efficient nonprofit personnel service 


and are available upon request. This also applies to registrant members whose availability 


notices appear in these columns 
and mail to the New York office 


eller, addre 


Apply by 
When making application for a position include six cent 


number indicated, 


sed to the ke 





in stamps for forwarding application to the employer and for returning when necessary 
1 weekly bulletin of engineering positions open is available at a subscription of $3.50 per 


yuarter or $12 per annum for me mbers, 


$4.50 per quarter for n mmembers, 


payable in 


advance 


New York Chicago 


S West 40th Street 


Men Available’ 


Plant or Maintenance Engineer, 41, married 
ME production, tooling, maintenance valve 
manufacturing; plant engineer, metal stamping 
forming, painting, assembly plant Design, con 
struction experience, ventilating, air conditioning 


Available in 30 days Prefers Southern Cali 
fornia Me-27-5310-D-1 San Francisco 
Mechanical Engineer, 31, married, BS. Thre: 


societies Registered. Nine years’ ex 
four years piping, refrigeration, heat 
design for process industry 
construction De 
Four weeks 
Me-28 


honor 

perience 

ing, air handling, etc 

three years general oil-field 

sires position with consulting firm 

Prefers metropolitan location 
San Francisco 


notice 


5310-D-8 


Mechanical Engineer, three years’ manufac 
turing and assembly experience in production of 
small precision mechanisms Desires position as 
project or production engineer with 
company Location open Me 


assistant 
medium. sized 


Manufacturing-Process Engineer, 31, several 
years’ experience manufacturing methods, opera 
tion-sheet writing, machine-tool and gage speci 
fication, engineering liaison, machine-shop knowl 
edge Desires to progressively acquire manage 
ment experience. East Me-30 


Mechanical and Electrical Engineer, Harvard 
Business graduate, registered, 48, experienced in 
process industries and in development, manufac 
ture, application, and administration in fine 
mechanical and instrument field (including elec 
tronics) Prefers Philadelphia Me-31 

Mechanical Engineer, BME, MS in applied 
mathematics, PE(NY), 28, veteran, five years 
experience in stress analysis, general analysis, and 
materials co-ordination, two years in charge of 
section Prefers New York area Me-32 





Sales Engineer, |! years’ experience both light 
and heavy metalworking; production, develop 
ment, equipment; plant visits; meet people all 
ranks trouble-shooting; advise improvements; 
sales correspondence; co-ordinate projects 


BSME, Lehigh Me-33 
N. Y. license 


stern re 


BSME 
Desires e¢ 


Mechanical Engineer, 37 
15 years present employer 





location, responsible position design-development 
light to medium product Experience covers 
mechanisms, metal parts, plastics, die castings 
Me-34 


BME, four years 
sprinklers, fire 


Fire-Protection Engineer, 
experience in fire protection 
! All men listed hold some form of ASME 
membership 


ASME News 


84 East Randolph Stree 


Detroit xan Francisco 
100 Farnsworth Ave 7 Post Street 
alarm, plant-fire departments, and water supply 


Cognizant of cost of fire pro 


Willing to travel 
Metropolitan New 


tection as well as fire loss 
York area Me-35 


Positions Available 


Production Engineer, 30 35, degree in engineer 
ing and preferably three to five years’ experience 
in time study and wage-rate setting, capable of 
taking charge of industrial-engineering depart 
ment Work involves the supervision of four 
time-study men and twoclerks. The department 
conducts time and motion studies in various way 
jobs, establishes incentive as well as day- work 
rates Should be capable of progressing into 
other phases of production management Must 
be willing to be transferred various plants of 
the company $5000 $6000 Ma Y-o240 


Assistant or Associate Professor, MS in MI 
to teach graduate and undergraduate courses in 
thermodynamics, heat power, and = supervi 
laboratory courses $5000 $6000 nine-month 
basis. New York metropolitan area Y-9289 

Industrial Engineer, 40-45, planning, prodi 
tion, marketing, budget, and general adminis 
trative experience in textile or allied organiza 
tions $29,000 $25,000, plus bonus New York 
N. ¥ VY -9290 


Engineers. (a) Development engineers, pref 
erably mechanical or electrical-engineering de 
grees, or technical background equivalent to at 
least two years of formal education Duties will 
consist of development engineering work on new 
product lines, devising manufacturing methods 
and techniques in metal forming, welding, solder 
ing, and assembly Should be able to express 
ideas by means of sketches and follow through 
with craftsmen, mechanics, and production people 
in putting these ideas into effect, giving instruc 
tions as may be required (b) Machine designer 
technical education and three to five years’ ex 
perience on design of light machinery Duties 
will be mostly drawing-board work, designing 
machinery for the manufacture of flexible metallic 
Will be required to lay Gut complete de 
make engineering con 
purchased components 


Y-9293 


hose 
signs from requirements 
tacts with buyers on 
Salaries open Conn 


Chief Engineer, 35°45, capable of directing 
machine-tool design, jig and fixture design, tooling 
Research and development on grinding 

Administrative ability, machine-shop 
experience, and an appreciation of costs of manu 
facture $6000-$15,000, depending on experi 
ence New England Y-9311 


design 
machines 





Chief Design Engineer, extensive knowledge of 
intricate design and research method Should 
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have over ten years’ experience in the practical 
application of engineering principles to the de 
velopment of intricate precision mechanisms re 
quired to gain and develop the background neces 
sary to handle all of the facets of the design 
problems of the varied design groups Experi 
ence in co-ordinating the work of engineering per 
sonnel necessary il .U312 


Sales Engineer, 30-40, mechanical or metal 
lurgical training, machinery and sales experience 
covering steel tubing for importer $6000) $8000 


plus bonus New York, N Y-93138 


Administrative Engineers, 35 40, technical de 
gree desired Must have shop supervisory ex 
perience Prefer one with apprenticeship back 
ground and practical experience in tooling, ma 
chining, stamping, brazing, and assembly opera 
tions Positions are in training for assistant 
works-manager assignments. $7500, and up 
East and Midwest. Y-9319-D-8904 


Vice-President to head up engineering and sales 
of company engaged in the manufacture and sale 
of gages and gage devices to control automatic 
machine tools, particularly grinding tools. Sal 
ary open New York, N. Y VY -9320 


Test Engineer, mechanical or electrical gradu 
ate, at least five years’ laboratory and production 
test experience on electromechanical devwes 


$6000. Brooklyn, N.Y. Y-95823(b) 


Mechanical Designer-Draftsman to design and 
prepare layouts for heating, ventilating, and air 
conditioning systems for buildings, including 
schools, churches, hospitals, office buildings, tn 


stitutional and public building etc $5200 
$6500 Va Y-9331 
Project Engineer, mechanical graduate, at 


least five years’ chemical-equipment design, lay 
out and pilot-plant-installation experience cover 
equipment for plastic producer 


Northern N. ] VY -93383 


ing process 


$6500 $9000 


Chief Engineer, PhD in mechanical engineering 
35-45, strong background or experience necessary 
both in general physics and mechanical design in 
order to be able not only to direct the design of 
equipment, but also to make the fundamental 
analysis of the problems involved About 
$18.000, Texas Y-9535(a) 





General Manager, 40 50, mechanical or electrical 
graduate experience im industrial-instru 
ment controls or allied fields $10,000, plus 
bonus Midwest Y-0546 


Methods Engineer, at least ten years’ exper 
ence in jobbing machine shop fields for operation 
sheet writing, cost analysis, etc., for aircraft-parts 
$6500. Queens, N. Y. Y-%648 


sales 


producer 


Mechanical Engineer, under 30, plant engimeer 
ing, methods, and layout experience covering coil 
winding machinery and assembling equipment on 
electromechanical devices $5400 $6000 N.C 
Y-9349 


Plant Manager, 38 49, for plant employing 700, 
manufacturing precision automatic mac hinery 
Proved administrative ability in metalworking 
job shop essential Reports to divisional man 
ager. $12,000 $14,000. New York, N. Y¥ 4 
9350 


Research and Development Project Engineers 
for directing projects in jet nozzle and burner-can 
Must have general knowledge of 
characteristics, be 
system 


developments 
jet-engine construction and 
familiar with the jet-engine fuel-control 
and have a practical and theoretical knowledge 
of jet-engine fuel-nozzle-can characteristics and 
their requirements. Upstate N.Y VY -9351 


Project Production Engineer, up to 50, at least 
experience in practical apparatus 

production work Familiar with precision ma 
chine tools, foundry and die casting, plastic 
molding, and assembly operations Will make 
engineering design and models of electrical, opti 
cal, and electromechanical devices for production 
Will be ‘buffer’ between engineering and produc 

tion departments for manufacturer of instruments 
$6000, and up. Colo. C-14638 


five years 





Tool Engineer, up to 50, two years’ experience 
in tool and die, experience in roll-torming and end 
forming dies for metal moldings Knowledge of 
stainless steel and aluminum helpful Will de 
ign end-forming and roll forming dies for a 
manufacturer $7200 $9600 Employer will 
negotiate placement fee Il ( 584 


Plant-Maintenance Engineer, up to 45, me 
chanical, ten years’ experience in general plant 
engineering and preferably in textiles and/or rub 
ber industry Knowledge of heavy machinery 
Will be assistant plant engineer for textile and 
rubber working plant, for a felt manufacturer 
$9000. Employer will pay half of placement fee 
I, C-1392 
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Works Manager, 35 50, five years’ experience 
in forging of agricultural shapes or sheet-metal 
furnaces and incinerators. Knowledge of labor 
negotiations Will supervise all operations for 
manufacturer of farm and sheet-metal products 
and special machinery manufacturing for a manu- 
facturer of agricultural equipment. $10,000 
$15,000. Employer will pay fee. Ill. C-1393. 


Sales Engineer, mechanical or electrical, up to 
30, at least two years’ experience in sales or 
application of electrical equipment. Knowledge 
of mechanical power transmission and electronic 
circuitry Will sell a line of electrical clutches 
and power transmissions, variable drives, and 
electronic speed controls. Training position to 
district manager for a manufacturer of transmis- 
sion equipment. $4800-$6000, pilus commission 
and expenses. Employer may negotiate place- 
ment fee. Wis. C-1394 


Operations Superintendent, graduate, some ex- 
perience in mechanical, electrical, metallurgical, 
general machine, grinding, tool and die, inspection 
and testing. Will process small castings by 
grinding, die casting, swaging, rolling, drawing 
drilling and tapping inserts, cleaning, inspecting, 
testing, packing and shipping, personnel, schedul 
ing, time study, and quality control. $6000, and 
up. Ill. C-1395(a) 

Aircraft-Armament Designer, engineering de 
gree, five years’ experience in aircraft-armament 
work Duties involve that of staff specialist in 


the design of aircraft armament and installation 
including evaluation of armament systems 
preparation of specifications; and directing test 
ing for a manufacturer of airplanes. $12,000 
$14,000. Texas C-1408 


Engineering Supervisor, 30-50, engineering de- 
gree, five years’ experience in electromagnetic 
controls in high-volume production and preferably 
two years in supervisory capacity Knowledge of 
manufacturing operations and finishes. Will 
supervise product performance affected by design 
changes at request of manufacturing department, 
for a manufacturer of gas appliances. $7200- 
$9000. Employer will pay placement fee. Wis 
C-1409 


Industrial Engineer, up to 37, industrial or 
mechanical degree, at least two years’ experience 
in time study or methods work. Training posi- 
tion for top production supervisory positions for a 
manufacturer of building materials. Up _ to 
$6000. Employer will negotiate placement fee. 
Ill, C-1418 


Chief Engineer, 40-55, three years’ experience 
in hydraulic (oil) pump design or development 
work. Will supervise design of new pumps and 
improve old design to combine sales appeal, 
utility, and low manufacturing costs; design of 
tools, gages, and fixture cost estimating; and im- 
prove materials and methods for manufacturer of 
pumps. $9000-$10,000. Employer will pay one 
half of placement fee. Ill. C-1420 





Candidates for Membership 


THE application of each of thé candidates 
listed below is to be voted on after Dec. 24, 
1953, provided no objection thereto is made before 
that date and provided satisfactory replies have 
been received from the required number of ref 
erences. Any member who has either comments 
or objections should write to the secretary of The 
American Society of Mechanical Engineers im 
mediately 


KEY TO ABBREVIATIONS 
Re election; Rt = Reinstatement; Rt & 
Reinstatement and Transfer to Member 


NEW APPLICATIONS 


For Member, Associate, or Junior 


ACKLAND, Joun M., London, England 

ALpamiz, Jose M., Bilbao, Spain 

Avrer, STANLEY, Schenectady, N. ¥ 

Barciay, Tuomas D., Jr., North Wales, Pa 

Barroiina, Enwarp A., Tulsa, Okla 

Brack, Acsert C., Terrace Park, Ohio 

Boatman, Bernarp O., Chicago, Il 

Bownnare, Oriver W., Hudson, Mass 

BorpMaANn, Sanrorp L., New Haven, Conn 

Brapiey, Eowarp L., Glenview, Ill 

Brusn, Joun B., Ivorydale, Ohio 

Buroorase, Wii.t1aM F _, University City, Mo 

Burnett, Cuarves E., Maryville, Tenn 

Busnekett, CHarces C North Hollywood, 
Calif 

CAMPBELL, 

CARMICHARBL, 


Jostau C., Jr., Chattanooga, Tenn. 
Roscoe W_, Texas City, Texas 
Cuant, RaymMonp E., Winnipeg, Man., Can 
Cuenny, Norman E., North Weymouth, Mass 
Cocnran, Curis S., North Canton, Ohio 
Cormeen, Jack, Schenectady, N. ¥ 

Counct., THurMan F., Charlotte, N.C 
Counrsss, James E., Baltimore, Md 
Cunntnouam, Don M., Berkeley, Calif 
Damm, Victor W., Niles, Mich 

Dow, Ricnarp B., Arlington, Va 

FRELDMAN, Kare T., Independence, Kan 
Ferns, Gerarp S., Belleville, N 

Furtow, Joun W., Philadelphia, Pa 
Giesecke, FrepericKk A., Riverside, Ill 
Gonzacez-Arecnica, JuAN A., Cleveland, Ohio 
Goutp, Cuarces D., Seattle, Wash. 

Green, Joun M., Ames, Iowa 

HaGeMANn, Rosert G., Longmeadow, Mass. 
Hitt, Vernon J., Jr., Bristol, Tenn 

Hinvie, Rosert A, Reading, Pa 

Hocror, James J]., Jr., Cincinnati, Ohio 
Horst, Gustave E., West Townsend, Mass 
Horron, Eart A., Philadelphia, Pa 
Husparp, Artauer F., Moline, Ill 

Jenkins, Harorp B., Cincinnati, Ohio 
Jensen, Ronert E., Los Alamos, N. Mex 
Jonnston, James H., Moylan, Pa 

Kemp, Neat J., Jr., Detroit, Mich 
Krogscuett, Tuomas R., Wilmette, II! 
KRONENBERG, Max, Cincinnati, Ohio 

K WIATKOWSE!, JosePH N., Ss eee na 
Lanois, Frev, New York, Vv 

LaNnbo, Frepericx, New Yor, N. Y. 


and Transfer in the ASME 


LANNAN, Josern G., Jr., Wollaston, Mass 
LARSEN, LAWRENCE, Jx., Cincinnati, Ohio 
Law.uss, Don R., Elkhart, Kan 

LAWSON, WILBUR D., Mt. Kisco, N. ¥ 
Leese, Sypney E., Detroit, Mich 

LINTON, Peter, Harlow, Essex, England 
Lore, WiLttAM A., Hartsdale, N. V 

Lonpon, Maurice, Brooklyn, N. Y. 
Lusinsk!, Artuur, Tulsa, Okla 

Macvey, Fioyp L., Levittown, N. ¥ 
Maroney, Norvin G., Wilmington, Del 
Martin, Joun F , Hartford, Conn 

Maxson, Dare E., Milwaukee, Wis 
MCALLisrer, CHarves H., Honolulu, T. H. 
McCurntock, Grorce A., Houston, Texas 
McGarvey, Euvcene F., Philadelphia, Pa 
Mewse, Freperick, Danbury, Conn 
Mevers, Ear J., Wilmington, Del 

MiILver, Jonun J., Jr., Midland, Mich 

MIL , ARNOLD W., Binghamton, N. ¥ 
MircHett, Joun W., Charleston, W. Va. 
Monack.u!, Guipo, Detroit, Mich 
Mvetcier, Wueecer K., Jr., Bronx, N. V 
NARAYANAN, SUBRAHMANYA, Madras, India 
Pactnt, Eimo J., Arlington, Mass 

PasQua, FRANK, Jr., Pitman, N. J 

Penick, Stuart T., Doylestown, Pa. 

Perry, Enwarp F., Strathmore, Que., Can 
Peterson, Roy S., Richland, Wash. 

Parree, J. F OSTER, Sutton, Surrey, England 
PLANSTROM, JOHN T., New York, N. Y. 
Porter, James A., Maracaibo Venezuela, S. A 
Powett, Orvo A., Jr., Cambridge, Mass. 
Quayie, GeorGe F_., Philadelphia, Pa 

QuINn Lan, Eucens T., Detroit, Mich. 

Quinn, James D., Warwick, Md. 

Reay, Rosert P. S., Brooklyn, N. Y 

Reese, Joun P., Kansas City, Mo 

Rep, WrttaM T., Jr., Peoria, Ill. 

RicHarp, Joun J., Morgantown, W. Va. 
Rieke, Rovr E., Farmingdale, L. I., N. Y. 
Ropains, Water A., Sr., Danville, Va 
ROMAN, JorpANn B., Richmond, Va. 

Ross, Ropert E., Minneapolis, Minn 
Ruppie, Tuomas H., Detroit, —_?_ 
Scumipt, Frank W., Philadelphia, 

Scumipt, Ropert R., North = Calif. 
Scnorrep, EoMuND, Oaklawn, Ili. 
Scuorres, Ricnarp W., Albuquerque, N. Mex. 
Scuuuze, Joun J., Prospect Heights, Il. 
SHakesuart, Harorp I, Jr., Jonesville, N. Y. 
Suamis, Georor E., Allentown, Pa. 

Suareer, Henry D., Jr., Providence, R. I. 
Sairu, Tuomas M., Kingsport, Tenn 
Spanccier, WiittaM H., Hollsopple, Pa. 
Spear, ALEXANDER, Newburgh, N. Y. 
Spencer, Roperr A., Richmond, Va 
Strronks, Ropert G., Culver City, Calif. 
Sutrer, Frevericx K., Greensburg, Pa. 
THACKER, MiLTon B., Salt Lake City, 
Torpa, THor P., Urbana, Ill 
VARTANIAN, VARTAN, Pawtucket, R. I. 
Wappet.t, Muncey E., Albany, N. Y. 
Weaver, WitttaM R., Canton, Ohio 
Wreecer, Evwarp H., Ambler, Pa. 
Wuire, Rocer F., Riverdale, N. J. 


Utah 
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Waitinc, Macautey, Midland, Mich. 
Warrney, Perer H., Harborcreek, Pa 
Wipmont, Josern C., Jr., Pasadena, Calif 
Witpt, Paut, Tacoma, Wash 

Wise, Joun L., Reading, Pa 

Woyjras, Gustave, Jr., Des Plaines, Ill 


CHANGE IN GRADING 
Transfers to Member and Associate 
Ast, Joun H., Cleveland, Ohio 
Bankoon, E. Epwtn, Pittsburgh, Pa 
Baum, Ricnarp T., White Plains, N.Y 
Bearpsitey, EnwarpG,, Olean, N. ¥ 
Carson, Harry W., North Woodbury, Conn. 
CERNIGLIA, ANTHONY T., New York, N. Y 
Covincton, WAYNE R_., Seattle, Wash 
Erpman, Francis H., Richmond, Va 
Frepver, Frep S., Burbank, Calif 
Gans, Cart, New York, ty 
Gorpen, Gene E., nodal Pa 
Groscnorr, Ernst H., Glen Head, N. ¥ 
Grossman, Paut R., Alliance, Ohio 
Herne, Harovrn E , Cicero, Ill 
Hoctunp, Gustav O., New Kensington, Pa 
Huser, Avrrep L.. Florham Park, N. J. 
JesaTKo, STanvey J., Pearisburg, Va 
LonostretH#, Murrey 0, Midland, Mich 
MARSHALL, Tuomas H_., Jr., Baltimore, Md 
MicHae.s, Ropert K_, Orlando, Fla. 
Miter, Rosert P_, Kansas City, Mo. 
Monror, E_mer S., Jr, Ithaca, N. Y. 
Morro, Joun J., Bridgeport, Conn 
Nevson, Miivarp A., Philadelphia, Pa 
Norpouist, Wiii1aM B. Seattle, Wash 
NuNNeLEE, Harorp B.. West Allis, Wis 
Perry, Rosert W., Tullahoma, Tenn 
Raus, Artuur L., Jr, Palmerton, Pa. 
Sueets, Teo C., Toledo, Ohio 
TuRNER, THEODORE S., Bridgeport, Conn 
Van Wyten, Gorpon J., Ann Arbor, Mich 
Viro.o, Ropert A., East Rockaway, N.Y 
Wacker, Cuarces W., Lompoc, Calif 
Wenia, Haroip G., Flushing, N 
Wrener, Max, Irvington, N. J 
Wituiams, Ricnarp F., Wyandotte, Mich 
Transfers from Student Member to Junior 





Obituaries 


Charles Elmer Barba (1877-1953) 

Cuaries E. Barsa, designing engineer, The 
Franklin Institute, Philadelphia, Pa., consulting 
engineer and lecturer on railroads, died Sept. 5, 
1953. Born, Freemansburg, Pa., May 12, 1877. 
Parents, William H. and Christiana (Smith) 
Barba. Education, ME, Lehigh University, 
1901 Married Margarita E. Dunn, 1904; 
children, Charles E., Jr, St. Louis, Mo.; Mar- 
garita C. (Mrs. William E.) Hopkins, Newton, 

ass; Dorothy A. (Mrs. Bernard) Wefers, 
Tuckahoe, N. Y.; Preston A., St. Louis; Francis 
W., West Alexander, Pa.; Col. William H., 
USMC, Vista, Calif.; Elizabeth D. (Mrs. Ashley 
E.) Stetson, San Raphael, Calif.; Robert E., 
Alexandria, Va.: John E., Elkton, Md. Mem 
ASME, 1944. He served the Society as chairman, 
Railroad Division. Author of several articles and 
technical papers and held many patents on rail- 
way cars and equipment 


Webster Lance Benham (1882-1952) 

Wepsster L. Bennas, senior partner, Benham 
Engineering Co., Oklahoma City, Okla. died in 
November of 1952, according to a notice recently 
received by the Society. Born, Fort Snelling, 
Minn., April 16, 1882. Parents, Brig-Gen. 
Webster Benham, USA, and Kate (Fitzhugh) 
Benham. Education, graduate, Trinity School 
New York, N. Y., 1901, valedictorian, awarded 
MeVickar prize for scholarship, and J. Pierpont 
Morgan Scholarship at Columbia University, 
graduate, CE, 1905. Married Margaret L 
Drake, 1908; children, Margaret K., Webster 

, Jr., David B., John F. Mem. ASME, 1950. 
Author of numerous articles published in technical 
journals. Received Award of Merit from the 
American Association of Engineers for most 
distinguished service rendered to the profession 
and community during 1924. He also received 
muany other honors and awards. 


Joseph F. Carney (1869-1953) 

Josern F. Carney, consulting engineer in the 
planning of the Waldorf-Astoria Hotel and its 
building superintendent from 1931 until his re- 
tirement in 1949, died Sept. 30, 1953. Born, 
New York, N. Y., Dec 3, 1869. Parents, John 
and Johanna (McCarthy) Carney. Education, 
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LIquiD LEVEL 
INDICATOR 
ome ¢ | ee 


A COMPLETE YARWAY SYSTEM 


Besides Remote Liquid Level Indicators, Yarway also 
Offers Liquid Level Recorders and Remote Signal Alarms 
... Making a complete system for constant, accurate 


liquid level check. 


@ Yarway Remote Hi-Lo-Alarm 
Signals—lights or horns—can 
be placed at any location in plant. 
See Yarway Bulletin WG-1823. 


@ Yarway Hi-Lo-Graph Recorder pro- 
vides not only water level indication, 
but also a 24-hour recording of water 
levels. See Yarway Bulletin WG-1830. 





YARWAY 
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new 
WIDER 
VISION 


for easier remote boiler 
water level readings 


® Vastly improved visibility of remote 
boiler water level readings can now be 
enjoyed by boiler plant operators. 

A new “‘wide vision” face on Yarway 
Remote Liquid Level Indicators allows 
reading from the side as well as front of the 
indicator. Boiler water levels and other 
liquid levels can be checked from most 
any position. 

Indicating mechanism is operated by the 
boiler water level itself—assuring instant, 
accurate readings. 

Yarway Indicators are of the mano- 
metric type with automatic temperature 
compensation, as approved for use under 
the recent A.S.M.E. Boiler Code Com- 
mittee ruling in Case #1155. 

Over 10,000 are used throughout in- 
dustry for boiler water and other liquid 
level indication...and for superheater 
pressure differential indication aboard ship. 

For full information write for Bulletin 
WG-1823. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICKS IN PRINCIPAL CITIES 


remote liquid 
level indicators 
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attended the common school Married Kathryn 
Kerrigan (died 1946) In 1940 he received the 
Robert Grimshaw Medal for outstanding work 
in engineering Mem. ASME, 1950. He wasa 
member of the National Association of Power 
Engineers for 60 years and its president in 1910 
He was also a charter member.of the Metropolitan 
Section of ASME and of ASPE. Survived by 


two sons, Joseph F. and Arthur 


Remey M. Cox, Jr. (1927 1953) 

Rumey M. Cox, Jx., warehouseman, Standard 
Oil Co. of California, Kendall Branch, Portland 
Ore, died July 25, 1953 Born, Bend, Ore 
April 2, 1927 Education, BS(ME), Oregon 
State College, 1949 Jun. ASME, 1949 


Serban Theodore Drutzu (1894-1953) 

ft Deurzu, rate engineer, Ebasco Inter 
national Corp., New York, N. Y., died July 9 
1953 Born, Galatz, Rumania, July 15, 1894 
Parents, Charles D. and Anna (Nenitzesco) 
Drutzu Education, BA, State College, Foc 
shani, Rumania, 1911 ME, K. K. Technische 
Hochscule Charlottenburg, Germany, 1916 
MA, Columbia University, 1928 Naturalized 
t S. citizen, Bronx, N. Y., 1931 Married 
Louise H. Dupuy, 1921; daughter, Anne Marie 
Assoc-Mem. ASME, 1921 Mem. ASME, 1935 
He was the author of several technical papers 


Ira Wiilard Dye (1886-1953) 

Dye, design engineer, Birch-Johnson 
Lytel Co., Seattle, Wash., died Aug. 12, 1953 
Born, Sabetha, Kan Jan. 17, 1886 Parents 
Ira Band Tillie Luella (Wolcott) Dye Educa 
tien, graduate, Nebraska State Normal School, 
1903 BS(EE), University of Nebraska, 1912 
Married Helen M. Stonecypher, 1910; children, 
Ira, 4th; David I Assoc-Mem. ASME, 1913 
Mem ASME, 1935 ife received the Panama 
Canal. Roosevelt Medal, 1916 


Ira W 


Lewis Martin Ellison (1866 1953) 
president, Ellison Draft 
died July 4, 1953 Born, 
1866 Education, 
ASME 1911; 


Lewis M. ELiLison 
Gage Co., Chicago, Il 
Waupaca, Wis., April I! 
high-school graduate Assoc 
Mem. ASME, 1913 


John C, Estes (1917 1953) 

Joun ©. Estes, senior engineer, General Elec 
tric Co, Richland, Wash., died in Tillimook 
Ore, August, 1953 Born, Los Angeles, Calif 
Jan. 17, 1917. Parents, Clifford S. and Lenore 
Kstes Education, University of California 
Extension Berkeley; 3'/2 years ME credit, 
University of Southern California, Los Angeles 
1939, associate arts., Santa Monica City College 
Married Charlotte R Estes, 1949 Mem 
ASME, 1951 Survived by wife; two children 
by previous marriage, Jean A., Nancy L.; and his 
mother 


Arthur Maurice Greene, Jr. (1872 -1953) 

Artnur M Greene, Jr., dean-emeritus, 
school of engineering, Princeton University 
died Se 2, 1953 Born, Philadelphia, Pa 
Feb : Parents, Arthur M. and Eleanor J 
(Lowry) Greene Education, BS, University of 
Pennsylvania, 1893; ME, 1894; studied in Ger 
many, summers, 1896 and 1905; hon. DS, 1917 
hon DE, Rensselaer Polytechnic Institute, 1922; 
hon. LLD, University of Missouri, 1940. Mar 
ried Mary Elizabeth Lewis, 1906 (died 1949) 
Consultant engineer for power plants and manu 
facturing; expert in patent causes; consultant to 
Co-ordinator of Inter-American Affairs; con 
sultant to chairman, War Production Board, 
February-June, 1942 Expert consultant, Army 
Specialized Training Division, United States 
Army Mem. World Power Conference, 1930 
and 1936. Mem. National Research Council 
engineering division) chairman, power-plant 
committee, United States Fuel Administration 
for Rensselaer County, N. Y.; mem. engineering 
council, War Committee of Technical Societies 
Mem Governor's Highway Council of New 
Jersey; mem. New Jersey State Board of Pro- 
fessional Engineers and Land Surveyors Jun 
ASME 1895 Mem. 1903 Fellow ASME, 
1936: Hon. Mem. ASME, 1940 He served 
the Society as Manager, 1913-1916 Vice 
President, 1916-1918; chairman, Research Com 
mittee; mem. Boiler Code Committee (chmn 
number of subcommittees); chairman, Com 
mittee on Awards He was also a member 
of the American Society for Engineering Education 
(president, 1919 1920); Society of Engineers 
Eastern New York (ex-president); American 
Engineering Council; Princeton Engineering 
Association (hon.); Newcomen Society, Guild of 
Brackett Lecturers of Princeton University; and 
many other honorary and educational societies 
He had recently completed the history of the 
ASME Boiler Code, eight chapters of which were 
published in MemcHaNIcaAL ENGINRERING. He 


was the author of several textbooks which are 
today widely used in the teaching of engineering 
See editorial entitled, ‘Arthur M. Greene, Jr.,”’ 
MECHANICAL ENGINEERING, October, 1953, pages 
773-776 
Elmer Lisle Hughes, Sr. (1895-1953) 

Eimer L. Huocues, Sr, founder and senior 
partner, Hughes Machinery Co., Kansas City, 
Mo., died May 6, 1953 Born, Cortland, N. Y¥ 
Feb. 25, 1895 Parents, Lisle C. and Martha 
Reynolds) Hughes Education, BS( ME), Wash- 
ington University, 1917 Married Agnes Manley 
1918 Mem. ASME, 1944 He served the Soci 
ety as chairman, Kansas City Section He was 
a past-president of the Engineers’ Club of Kansas 
City. Survived by wife, son, Elmer IL ee 
Jun. ASME; and his mother 


Harry B. Joyce (1889-1953) 


Harry B. Joycsk, consulting engineer, specialist 
n the design of complete power plants including 
steam and electric systems, Erie, Pa., died Aug 
21, 1953. Born, Baltimore, Md., Feb. 25, 1889 
Parents, Harry S. and Catherine Joyce Educa 
tion, graduate Baltimore Polytechnic Institute 
1907; BS(ME), Cornell University, 1911; EE 
1912 Married Mabel E. Shell, 1925: daughter 
Phyllis Joyce Mem. ASME 1931; Fellow 
ASME, 1951 He twice served the Society on 
national meeting committees His more recent 
participation was in 1949, when the ASME 
Fall Meeting was held in Erie For 10 years he 
served on the Pennsylvania State Board of 
Examiners for Professional Engineers 


Grover Keeth (1884 1953) 

Grover Keern, chief power engineer, Mara 
thone Paper Mills Co, Rothchild, Wis., died 
June 26, 1953 Born, Spencerville, Ohio, Sept. 8 
1884 Parents, Francis M. and Jennie Keeth 
Education, BS(ME), Armour Institute of Technol 
ogy, 1906; ME, 1910. Married Alice Sawtell 
1913. Mem. ASME, 1925; Fellow ASME 
1948. Mr. Keeth was a consultant to several 
companies and was widely knewn as a power 
engineer in the papermaking industry, having at 
one time served as president of the American 
Pulp and Paper Mill Superintendents’ Associa 
tion. He was also affiliated with the American 
Chemical Society, the National Society of Pro 
fessional Engineers, and the Engineers’ Society 
of Milwaukee. He served for many years as a 
member of the Wausau, Wis., water commission 
He was a director of the Wisconsin Valley Im 
provement Co. for a number of years. He was 
the author of several technical papers on power 
and maintenance in paper mills and the burning 
of waste sulphite liquor. Survived by wife, a 
daughter, Mrs Charles R. Herms, Arlington 
Va; a brother, J. A. Keeth, Fellow ASME, 
Kansas City, Mo.; and two grandchildren 


Leonard Kent, Jr. (1890-1953) 

S. Leonarp Kent, Jr., consulting engineer 
Bryn Mawr, Pa, died Aug. 8, 1953 Born, 
Burmont, Pa., Feb. 16, 1890. Parents, Samuel 
L and Annie (Ahrens) Kent Education 
Episcopal Academy BS(ME), University of 
Pennsylvania, 1911 MA(ME), 1928. Married 
Elizabeth Cryer. Mem. ASME, 1927. Sur 
vived by wife and two children, Mrs. FE. Shippen 
Willing, Jr.. West Chester, Pa and S. Leonard 
Kent, 3rd, Concord, Mass 


Samuel 


Eugene Wycliff Kerr (1874-1953?) 

Evocenr W. Kerr, head of firm, EF. W. Kerr 
Consulting Engineer, Baton Rouge, La, died 
according to a notice recently received by the 
Society Born, McKinney, Texas, Feb. 16 
1874 Parents, J. Lawson and Ophelia (Caskey) 
Kerr Education, BS, Texas A&M College 
1896: ME, 1899- special courses at Stevens 
Institute of Technology and University of Wis 
consin; postgraduate work at Purdue University. 
1902 Married Rita Shisa, 1900; children, Eu- 
gene J., Janet K. (Mrs S. T.) Cook, William R 
He initiated courses in engineering of sugar 
manufacture at Lousiana State University; also 
experimental studies in problems of sugar ma 
chinery He was the author of “Power and 
Power Transmission’’ (1902); contributed to 
various technical magazines; and wrote many 
bulletins on sugar engineering published by 
Louisiana State Experimental Station. Jun 
ASME, 1902; Mem. ASME, 1908 


Raymond Daniel Lepley (1891-1953) 

RayMonpb D. Lepey, design adviser, engineer 
ing and construction department, The Atlantic 
Refining Co., Philadelphia, Pa., died Sept. 22 
1953 Born, Cleveland, Ohio, Nov. 8, 1891 
Parents, Albert H. and Alice D. Lepley. Educa 
tion, graduate, Central Manual Training High 
School, 1909; attended Temple University eve 
ning school 1909-1915. Married Constance 
Kerr, 1919; children, Constance E., Raymond C., 
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also a 


Jane Mem. ASME, 1941 He was 
member of ASA, API, NACE, and ASTM 


Dudley Maurice Lontz (1903 1953) 


Duptey M. Lontz, design engineer, research 
and development department, The McBee Co, 
Athens, Ohio, died Sept. 26, 1953. Born, 
Hagerstown, Ind., Feb. 28, 1903. Parents 
Herlie R. and Effie (Fenimore) Lontz. Education 
ME, University of Cincinnati, 1927. Married 
Ruth E. Johnson, 1930. Mem. ASME, 1940 
He held several patents relating to adding ma 
chines and various ordnance designs Survived 


by wife and two daughters, Marcia J. and Patricia 


Arvid Lundquist (1887-1953) 

Arvip LUNDQUIST, project engineer, Farrand 
Optical Co., Inc., New York, N. Y., died Aug. 6 
1953. Born, Falkenberg, Sweden, Aug. 24 
1887 Parents, Peter G. and Hannah Lundquist 
Education, ME, Chalmers Technical Institute 
Gothenburg, 1911 Naturalized U. 5S. citizen 
New York, N. Y., 1922. Married Maria Petters 
son, 1913 Assoc-Mem. ASME, 1920; Mem 
ASME, 1935. He was well known as the inventor 
of numerous patented devices and machines 
many especially relating to newspaper-printing 
presses, which are being used extensively through 
out the U.S.A. and other countries. He was 
president of the American Society of Swedish 
Engineers, 1945-1948. He was also honorary 
vice-president of the John Ericsson Society In 
1949 he was decorated by His Majesty the 
King of Sweden with the Royal Order of 
Vasa, first class, with the rank of knight, for 
his outstanding contributions toward good 
relations between the U.S. A. and Sweden 
Survived by wife. 


Frank Titus Mahan, Jr. (1923-1953) 
FRANK T. MAHAN, JR., research engineer 
Engineering Division, Midwest Research In 
stitute, Kansas City, Mo, died Sept. 19, 1953 
Born, St. Joseph, Mo., Jan. 8, 192: Parents, 
Frank T. and Margaret Rose Mahan Educa 
tion, BS(ME), State University of Iowa, 1944 
Married Helen N. Fountain, 1946; son, John 
Frederick. He held several patents relating to 
ring binders, cooling towers, weapons, and 

automatic machinery Jun. ASME, 1944 


Howard Middleton (1900 1953) 
Howarbd Mippveron, regional manager, Ex- 
port Division, Nordberg Manufacturing Co., 
Sydney, N. S. W., Australia, died Sept. 8, 1953. 
Born, Sydney, Dec. 5, 1900 Education, BE, 
University of Western Australia, 1924 Mem 
ASME, 1947. He was also a member of the 
Institution of Engineers (Australia) and the In 
stitution of Electrical Engineers (England) 
He wrote several technical papers on industrial 

lighting and electrical distribution systems 


John Glenn Mingle (1888 1953) 

Joun G. MINGLE, superintendent, Bureau of 
Air Pollution Prevention, Board of Public Safety, 
City of Indianapolis, Ind., died March 29, 1953 
Born, Cersco, Mich, Dec. 8, 1888 Education, 
BS(CE), Purdue University, 1913; CE, 1917 
Mem. ASME, 1950. He wrote many articles on 
chimneys, drafts, and pumping equipment; 
and a book, “Chimneys."’ His membership in 
other professional societies included NAPE, 
NSPE, and SPAA 


William Stanton Monroe (1868 -1953) 


WittiaM S. Monrokr, retired engineering execu- 
tive and a member of the board of trustees of the 
Illinois Institute of Technology, died at his home 
in Chicago, I11., Sept. 12, 195: Born, Chicago, 
Aug. 22, 1868 Parents, Henry S. and Martha 
(Mitchell) Monroe Education, ME, Cornell 
University, 1890. Married Anna Hamill Clark, 
1898. Jun. ASME, 1898; Mem. ASME, 1901; 
Fellow ASME, 1941 He was president of the 
Western Society of Engineers, 1929-1930. He 
was also a member of ASCE, The Franklin In- 
stitute, and many other professional societies 
Survived by a son, Henry Monroe, Winnetka, 
Ill., and three grandchildren 


Clark Tillinghast Morse (1888-1953) 

CLARK T. Morse, president, American Blower 
Corp., Dearborn, Mich, and Canadian Sirocco 
Co., Ltd., Windsor, Ont., Can., as well as a 
director and member, Executive Committee, 
American Radiator and Standard Sanitary Corp 
died Sept. 18, 1953, in London, Ont Born 
Evanston, Ill., Dec. 31, 1888 Parents, Charles 
S. and Hattie (Tillinghast) Morse. Education, 
attended public schools Mem. ASME, 1946 
For many years he was a leading figure in the 
air-handling and fluid-drive industries. He was 
active in civic and charitable organizations, and 
was recognized as the ‘father’ of the Junior 
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WIDELY USED 
For Inspection 
and Machine Control 











Jet biade fixture using Plunjets. 


PLUNJET GAGING CARTRIDGES... the self-contained 
gaging heads you can use practically everywhere, were 


Plunjets with Precisionaire for checking jet developed by Sheffield in 1949 
engine blades. 4 





THOUSANDS ARE NOW IN USE on a wide variety of 
gaging fixtures and machine control applications. 


“Fatiisvenmens MORE THAN FIVE THOUSAND are used on gages for 
checking jet engine blades. 
PLUNJET GAGING CARTRIDGES ARE STANDARD 


LOW-COST STOCK ITEMS which can be applied by users 
to practically any gaging fixture or machine tool control 





where indication is required. 


WRITE FOR ENGINEERING DATA giving ranges, amplifications, applica- 
tions, mounting dimensions and prices. 


IMMEDIATE DELIVERY FROM STOCK 











6302 





, ‘ GAGES © MEASURING INSTRUMENTS @ MACHINE TOOLS ¢ CONTRACT SERVICES 
Plunjet feed gage enables operator to grind to a 
degree of accuracy previously impossible. THREADING TOOLS 


~ 
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Survived 


Achievement organization in Dearborn 
Hills 


by two daughters, Barbara, Bloomfield 
Mich., and Louise, Santa Monica, Calif 


Horace Nelson Packard (1881-1953 

Horace N. PacKkarn, vice-president, treasurer, 
Cambridge Instrument Co., Inec., Ossining, 
N. Y., died Sept. 3, 1953 Born, Brockton, 
Mass., Dec. 11, 1881 Parents, Charles N. and 
Abbie (Ames) Packard Education, ME, Ohio 
State University, 1908 Married Bertha M 
Tilton, 1910 Jun. ASME, 1911; Mem. ASME 
1919. He was a member of Sigma Xi. Survived 
by wife; seven children, George N_ Packard, 
Margaret J. (Mrs. J. C.) Warren, Elizabeth F 
(Mrs J. S.) Montaldo, David S. Packard, Richard 
A. Packard, Philip T. Packard, Jun. ASME, 


Keep Your ASME 


,. ¢- Secretary's office in New York 
depends on a master membership file co 
maintain contact with individual members 
This file is referred to dozens of times every 
day as a source of information important to 
the Society and to the members involved. All 
other Society records and files are kept up 
to date by incorporating in them changes 
made in the master file 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions Many Divisions issue newsletters, 
notices of mectings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such in- 
formation, you should be registered in the 
Divisions (no more than three) in which you 


Robert T. Packard; 11 grandchildren; and a 


sister, Miss Sarah A. Packard 


William Ebenezer Reed (1866-1953) 

Wiiuiam E. Regen, retired mechanical engineer 
of New York, N. Y., died Sept. 8, 1953, at his 
summer home at Blue Point, L.I., N. Y. Born 
Elbridge, N. Y., Jan. 17, 1866. Parents, Rev 
Albert C. and Sarah (Merriman) Reed. Educa- 
tion, graduate, Williston Seminary; ME, Cornell 
University, 1889 Married Emma Dupuy, 
1902 Mem. ASME, 1898. Survived by wife, 
a son, Charles M. D., Rowayton, Conn.; two 
daughters, Mrs. L. H. Rhinelander, Charlottes- 
ville, Va.; Mrs. V. L. Bobbitt, Albion, Mich; 
two brothers, Aibert M., Manchester, Vt.; Rev. 
Harry L., Salisbury, Conn and 11 grand- 
children. 


Records Up to Date 


Your membership card bears 
key letters opposite address which 
indicate the Divisions in which you are 
registered. Consult the form or this page for 
the meaning of the letters. If you wish to 
change the Divisions in which you are regis- 
tered, please notify the Secretary's office 

It is important to you and to the Society to 
be sure that your latest mailing address, 
business connection, and Professional Divisions’ 
enrollment are correct. Please check whether 
you wish mail sent to home or office address 

For your convenience a form tor reporting 
this information is printed on this page 
Please use it to keep the master file up to date 

Four weeks are required to complete master- 
file changes 


are interested 
your 


ASME Master-File Information 


Not for use of student members 


Please print 


Name 


Home 
address 


Name of 
employer 


Address of 
employer 





Product or 
service of company 


Title of position held 


Nature of work done 


Check mailing address 


Zone 


Please register me in three Professional Divisions as checked 


A— Aviation J 
B—Applied Mechanics K 

) C—Management ‘ 
D—Macerials Handling M 
E—Ojil and Gas Power 
F—Fuels 


H—Hydraulics R—-Railroad 


I am a subscriber to (please check 


Transactions 


Metals Engineering 

Heat Transfer 

Process Industries 
Production Engineering 

N—Machine Design 
>—Petroleum 


Journal of Applied Mechanics 


Power 

Textile 

Gas Turbine Power 
Wood Industries 
Rubber & Plastics 
Instruments and 
Regulators 


Applied Mechanics Reviews 
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Carleton Reynell (1886-1953) 
CARLETON REYNELL, general manager, pur- 
chases and traffic, Worthington Corp., Harrison, 
N. J., died Sept. 7, 1953. Born, Elizabeth 
N. J., March 16, 1886. Parents, William and 
Eva Reynell. Education, graduate, Riverview 
Military Academy; CE, Cornell University, 
1907. Married Minnie Schoonmaker, 1911 
He was the author of many articles relating to 
purchasing as a function of engineering. Assoc- 

Mem. ASME, 1920; Mem. ASME, 1923. 


Richard Harnett Selfridge (1924-1952) 
RicHarpD H. Se_rripGk, aeronautical research 
intern, National Advisory Committee for Aero- 
nautics, Moffett Field, Calif., died Nov. 27, 
1952, according to a notice received recently by 
the Society. Born, Long Beach, Calif., April 
30, 1924 Education, graduate, Ketchikan 
(Alaska) High School, 1941; BS(ME), Washing 

ton State College, 1950. Jun. ASME, 1950. 


John William Sheperdson (1879-1953) 

Joun W. SHeperpson, who retired in 1952 
as executiv vice-president, Morgan Construction 
Co., Worcester, Mass., died Sept. 30, 1953 
Born, St. Petersburg, Russia, of English parents, 
Aug. 21, 1879. Parents, William T. and Mar- 
gret Sheperdson Education, graduate, St. 
Katherine School, St. Petersburg; 2 years, Me 
chanical Institute of St| Petersburg; completed 
undergraduate studies in the evening school at 
Yorkshire College, a department of Leeds Univer- 
sity. Naturalized U. S. citizen, Fitchburg, Mass., 
June, 1920. Married Mary H. Smith, 1904; 
children, Robert W. and John P. Assoc. ASME, 
1908; Mem. ASME, 1911; Fellow ASME 
1952. He held either individually or in collabo 
ration with coinventors 35 U. S. Patents relat- 
ing to various equipment and developments in the 
engineering of continuous hot-rolling mills for 
the production of wire rods, merchant bars, billets 
skelp and narrow strip, and the like. 


Alphonso Taurman (1881-1953?) 

ALPHONSO TAURMAN, whose death was reported 
recently to the Society, was superintendent, 
equipment and structure, Birmingham (Ala.) 
Electric Co. Born, Richmond, Va., Aug. 14, 
1881. Education, Virginia Mechanics Institute; 
ICS. He held several U. S. Patents pertaining to 
locomotive equipment. Mem. ASME, 1949. 


Albert Ball Tenney (1873-1948) 

Apert B. Tenney, public-utilities executive, 
1900-1933, died Dec. 5, 1948, according to a 
notice received recently by the Society. Born, 
Everett, Mass., Jan. 8, 1873. Parents, Henry 
A. and Mary Elizabeth Tenney. Education, 
BS(ME), Massachusetts Institute of Technology, 
1894. Married Mary A. Comey, 1902; children, 
Mrs. H. L. Ford, Richard H. Tenney. Jun. 
ASME, 1896; Mem. ASME, 1904, 


William Tieke (1897-1953) 

Wiuuam Tiexe, chief engineer, Aluminum 
Seal Co., Inc., Richmond, Ind., died in August of 
1953. Born, Bremen, Germany, June 12, 1897. 
Parents, Johann and Meta Tieke. Education, 
ME, Technical University of Hanover, 1923; 
courses in industrial engineering, New York 
University. Naturalized U. 5S. citizen, Brooklyn, 
N. Y., June 2, 1931. Married Gertrude Porsche. 
Jun. ASME, 1927; Assoc-Mem. ASME 1932; 
Mem. ASME, 1935. 


Sherman Melville Woodward (1871-1953) 

SHERMAN M. Woopwarp, retired chief water- 
control engineer, Tennessee Valley Authority, 
died Sept. 7, 1953, at his home in Knoxville, 
Tenn. Born, Richfield, Minn., May 11, 1871. 
Parents, Emerson J. and Amelia (Scaife) Wood- 
ward Education, MS, Washington University, 
1893; MA, Harvard University, 1898. Married 
Gertrude B. Hughes, 1897; daughter, Miriam. 
Married 2nd, Christine M. Bachmiller, 1916; 
children, Amelia J., Mary E., Sarah M. Mem. 
ASME, 1907. At various times he served as 
consultant to the Miami Conservancy District, 
Dayton, Ohio; Chicago (Ill.) Sanitary District; 
and Tennessee Valley Authority. He was an 
honorary member of ASCE. Author of various 
Government Bulletins relating to hydraulics, 
flood control, irrigation, and draimage; coauthor, 
“The Hydraulics of Steady Flow in Open Chan- 
nels,”’ 1941. 


Frank Beam Yingling (1873-1953) 

FRANK B. YINGLING, president, Midwest 
Locomotive Works, Hamilton, Ohio, died Feb. 
11, 1953. Born, Seven Mile, Ohio, Aug. 19, 
1873. Parents, John H. and Catharine (Beam) 
Yingling. Education, two-year special scientific 
course, Miami University, 1893-1895. Married 
Elizabeth Goldsmith, 1900. Mem. ASME, 1917. 
He held several U. S. Patents relating to gun- 
carriage mechanisms, coating machines, measur- 
ing machines, and the like. 
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PREVENTS PIPING “EMERGENCIES” 


Wherever fluids are confined at high pressures afd high temperatures . . 
wherever lines are subject to vibration, weaving or severe thermal shock... 
wherever corrosive chemical conditions exist in the piping... there’s a job for 
genuine Flexitallic Spiral-Wound Gaskets. Here is the original spiral-wound 
gasket made exclusively by Flexitallic since 1912. It compresses like a spring 
under bolting load and then rebounds when pressure is released. This amazing 
flexibility assures a permanently tight seal. It’s a small cost to pay to prevent 
piping emergencies . . . Each Flexitallic Gasket is engineered for a specific 
sealing problem. Spirally wound V-crimped plies of required metal with alter- 
nating plies of proper filler result in a resilient gasket having characteristics 
HH of a calibrated spring. Flexitallic Gaskets are at highest efficiency when bolted 
i} up cold at a predetermined load. For all pressure/temperature ranges from 
i vacuum to 10,000 Ibs., from extreme sub-zero to 2000° F. For all standard joint 
{| assemblies. In four thicknesses for special requirements: .125”, .175”, .250”, .285”. 
With Teflon filler for corrosive chemical conditions. Write us your requirements 
. . + Flexitallic Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. 
ee cities. Consult classified telephone directory. 


NNIVERSARY Ci7~ : 


® 
SPIRAL-WOUND GASKETS 
















= a FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
stamped into the metal spiral of every genuine Flexitallic Gasket. Look 


for Fiexitallic Blue it's our exclusive blue-dyed Canadian asbestos filler 
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AUTOMATIC 
OVERHE AT 
OUMP WATER 





COOLING WATER FROM 
REFRIGE RATION COMPRESSORS 


COOLING WATER TO 
REFRIGERATION 
COMPRESSORS 


COOLING WATER 


ra Stage VALVE RECOMMENDATIONS 
For details of valves to suit varying conditions, 
see Jenkins Catalog. 





JENKINS VALVE SERVICE 





Fig. 106-A Bronze Globe City Water Control 





Fig. 92 Bronze Swing Check ce —_. 


Fig. 106-A Bronze Globe Drain for Storage Tank 





Fig. 1243 T.S. Brz. Solder | Shutoff Cooling Water — 

Gote _ Circulating Pump 

Prevent Backflow 
to Pump 


ANTrFREEZE Fig. 1222 Swing Check Sidr 
SOLENOID VALVE - — - + 
¢ '~y _ awandh Pump Dlecherge Control 
Fig. 1200 Bronze Solder Cooling Tower 

Ciobe h Monval ByPass 

Fig. 1243 T.S. Brz. Solder |Auto. 3 Way 

Gate a0 ByPass Shutof 

Fig. 1200 Bronze Solder Monual ByPass for 
Globe Auto. Valve __ 
Prevent Backflow 
Solder ie | toTower 
t ow Bronze Solder Cooling Tower Drain 
































” 
AUTOMATIC .~ 
S-wWAY BYPASS 








COOLING WATER 
STORAGE TANK 


Diagram by Huxley Madeheim, Consulting Engineet 
| OVERFLOW COPYRICHT, 1953 — JENKINS BROS. 


CIRCULATING PUMP 


How to plan PIPING CONNECTIONS for a NON-FREEZE COOLING TOWER 


Where uninterrupted refrigeration is a round- 
the-clock operating requirement, a non- 
freeze cooling tower of the type illustrated 
here offers a dependable supply of cooling 
water at low cost. It also conforms with 
the water conservation regulations now 
enforced in many localities. 

Since cooling tower and compressors must 
operate on the same schedule in any con- 
tinuous refrigeration system—-even when 
temperatures are below  freezing— the 
water used in this system is stored in a 
vented or open tank located in a heated 
space, rather than in the conventional pan 
under the exposed tower. 

When freezing weather occurs, an anti- 
freeze solenoid valve, actuated by a tem- 
perature-sensitive device, opens to drain 
all water from lines exposed to outside 
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temperatures. The automatic 3-way sole all the valves vou need from the com- 


noid valve permits the water to bypass — plete Jenkins line. [Us your best assurance 
the cooling tower under freezing condi- — of lowest cost in the long run. Jenkins Bros., 
tions, or when it becomes too warm due to 100 Park Ave., New York 17. 

fan failure or overload in the storage tank. Complete deseription and enlarged 
diagram of this layout free on request. 


L nder the latter conditions, the automatic 
Includes additional detailed information. 


overheat dump valve would also open. The 
subsequent drop of the water level in the — Simply ask for Piping Layout No. 71. 
storage tank causes the float valve to 
open and admit city water to make up the 
deficiency. ‘Thus, in an emergency, city 


water would be used for cooling. 
Consultation with aceredited piping 


engineers and contractors is recommended 
- LOOK FOR THE CLAMOND mane 


a aa at VALVE S 


‘To simplify planning, to save time, to 
get all the advantages of Jenkins special- 


ized valve engineering experience, select 
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Gate Valve for Mildly 
‘ . 
Corrosive Service 

A new 125-lb iron gate valve, designed for 
mildly corrosive service in the process indus 
tries, has been announced by The Lunken 
heimer Co. of Cincinnati, Ohio. 

The cast iron body and 
bonnet of the new valve 
contain 3 per cent nickel, 
giving them an_ extra 
margin of corrosion-resist 
ance over ordinary cast 


iron in many Services, 
The trim is made of either 
18-8 Mo stainless steel or 
all-monel 

The valv 1S priced 
lower than either all 
stainless or all-monel 
valves, the company 
states, and lower than 
Lunkenheimer Causul 


Metal Valves which han 
dle more severe Corrosive 
conditions. Itis designed 
to give economical service on mildly corrosive 
installations in the oil industry, pulp and 
paper industry, wood treating industry, and 
many chemical processing industries. 

More information on the new 3 per cent 
nickel iron gate valve, as well as the complete 
Lunkenheimer Iron Valve Line, may be ob 
tained by writing to The Lunkenheimer Co., 
Box 360, Cincinnati 14, Ohio. 





Hand-Operated Spring Winder 

The O'Neil-Irwin Mfg. Co., 569 Eighth 
Ave., Lake City, Minn., manufacturers of 
Di-Acro Precision Metalworking Machines, 
has announced the addition of a spring wind 
ing machine that can be operated without any 
experience or special skill. 

The Di-Acro Spring Winder, according to 
the company, is a complete self-contained 
unit with a special cut-off lever incorporated 
right into the machine. 

The company says the Di-Acro Spring 
Winder is ready for operation as soon as it’s 
mounted on a bench or in a vise; that any 
gage wire, to '/s-in. diameter, can be wound 
into extension, compression, torsion, and 
flat springs; and that round, flat, square, or 
rectangular stock can be formed into spring 
of any length. 

Cost of the Di-Acro hand operated spring 
winder is $85.00, complete with six arbors, 


with delivery approximately four weeks. 
Complete information will be furnished on 
req est. 
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Pressure-Pipe Coupling 


Ring-Tite is the name of a new coupling 
which Johns-Manville has developed for use 
with Transite pressure pipe. It can cut down 
expected installation time radically because 
the Ring-Tite coupling automatically centers, 
aligns, and provides for expansion, the com 
pany states. Up to now the Simplex Coupl 
ing has been the standard recommendation 
for underground pressure lines of asbestos 
cement pipe. It consists of a sleeve and two 
rubber rings. The new Ring-Tite coupling 





up of the same elements but the 
sleeve of Transite and the ends of the Trans 
ite pipe are of a different design. 

The sleeve has two grooves cut circum 


1s made 


ferentially into the inner wall. These 
grooves locate the rings and hold them in 
position. To go with this sleeve, the ends 
of the pipe are machined to provide an en 
tering taper back of which is a two-step ma 
chined area. The taper makes it easier to 
insert the pipe. The shoulder between the 
two steps provides a stop which halts move 
ment as the pipe, rubber rings, and Transite 
sleeve slide together. When the rubber ring: 
contact the stop shoulder the assembly 1s 
completed. 

Further information is available from 
Johns-Manville, 22 East 40th St., New York 
16, N. Y. 


Drawing-Ink Fountain Pen 

The Higgins Ink Co. has introduced a 
safety-type pen derived from the pen which 
was at one time manufactured by the Moore 
Pen Co. of Boston. For use with writing 
inks, safety pens of this type, in which the nib 
and feed retract into the barrel, were long ago 
replaced by sac-type self-fillers, but for use 
with waterproof drawing inks Higgins says 
the safety-type pen cannot be excelled. The 
reason for this is that the nib must be kept 
moist in order to prevent the waterproofing 
solution from drying on it. The retractabk 
nib is therefore kept immersed in the ink 
when not in use. 

The pen also uses interchangeable feeds. 
Thus the Higgins pen comes equipped with a 
gold nib already assembled on a feed which is 











LATEST 
or - We aelce 


in the pen when the purchaser buys it but 
which may be unscrewed and removed. In 
the box with the pen there are three extra 
feeds designed for use with many of the stand 
ard steel pen nibs preferred by artists, in 
cluding those for manuscript lettering and 
also such types as Gillort’s 290, 291, and 170, 

Among the standard gold nibs offered 
Higgins lists Fine Line, Fine Flexible Sketch 
ing, Medium Flexible Sketching, Music 
Writing, Manuscript Stub, and Medium 
Manifold. 

Phe company states that although designed 
for use with drawing inks, the penis a stand 
ard safety-type pen and may be used with 
any ink, including Higgins’ carbon signature 


inks, “Eternal” and “Engrossing.”” The pen 
is priced to retail at $10.00, 
Car-Thawing Heaters 

Norfolk & Western Railway Co. is utiliz 


ing short lengths of wrought iron pipe in a 
new car-thawing application designed to 
thaw coal frozen in open hoppers in cold 
weather, according to the A. M: Byers Co., 
Pittsburgh, Pa. 

The “pilot model” of the device, a develop 
ment of the railway’s engineering depart 
ment, 1s installed at the company’s coal load 
ing pier at Lamberts Point, Va. It per 
formed satistactorily in speeding up unload 
ing operations when tested for a brief two 
week period last winter. 

In the car-thawing application, 24 lengths 
of 4-in. pipe are cut into small pieces and in 
stalled near ground level between the rails. 
Prior to installation, the top half of each pipe 





is drilled with holes and a gas-fired jet in 


erted in one end. The heating 
units are then located in double rows at the 
center of the road bed. When the device is 
operating, heat from the jet is projected up 
ward through the perforated area and helps 
melt the ice formations that otherwise keeps 
coal frozen in the hopper and prevents 
prompt and efficient unloading operations. 

Norfolk & Western Railway Co. engineer 
selected wrought iron for the car-thawing 
application because of the materials’s proven 
performance in resisting corrosion and be 
cause of its ability to withstand heat at in 
tense temperatures, Byer: declare 


compact 
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Who could blame a person for having murder in 
his heart. After laboring over a drawing for hours, 
suddenly there’s an unexpected blob of ink, and 
in a flash the drawing is ruined. 
That’s why it pays to specify Arkwright Tracing Cloth. 
Careful manufacture assures a working surface free of 
heavy threads, pinholes, and other imperfections that can 
lead your pen to disaster. 
Arkwright Tracing Cloth is fortified, too, to take all the 
erasing you'll normally ever give it. Erase 
. and ink again. Lines will still 
come out sharp and clear — 
without “feathering”. That’s why 
Arkwright Tracing Cloth is idea! 
for good, readable blueprints. 
Want to be convinced? Write for a 
free sample. Arkwright Tracing 
Cloth will convince you, just as it 
has thousands of others, it’s truly 
“America’s Standard”. Arkwright 
Finishing Co., Industrial Trust 
Bldg., Providence, R. I. 
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Air Compressors 


The Kellogg Div., American Brake Shoe 
Co., 97 Humboldt St., Rochester, N. Y. has 
announced the addition of 15-hp and 20-hp 
air compressors to their present line. These 
new models extend the range of Kellogg- 
American air compressors from !/3; hp through 
20 hp with displacements up to 105.9 cfm. 


Of V-type construction, these new Kellogg- 
American four-cylinder, two-stage air com- 
pressors are available in twenty-two dif. 
ferent models. Model BD461A, the tank- 
mounted unit illustrated, features dual con- 
trols which permit either automatic stop- 
start operation for intermittent use or auto- 
matic intake unloader operation for use 
where air demand is constant. 

Additional information in Catalog Sheet 
C.461 will be furnished on request. 


Surface-Measuring Instrument 


A new instrument for measuring surface 
roughness has been announced by the Brush 
Electronics Co., 3405 Perkins Ave., Cleveland 
14, Ohio. 

The instrument, manufactured by Brush 
under an exclusive license from the General 
Motors Corp., is designed to measure the 
roughness of any surface. It provides a non- 
destructive test, is claimed to be versatile, 
inexpensive, and able to be operated without 
special knowledge or training. 

The surface roughness range measured 
extends from | to 1000 in. average deviation 
from the mean surface. A variable cut-off 
switch permits the separation of waviness 
and roughness characteristics of surfaces by 
filtering out wave lengths exceeding 0.003, 
0.010, or 0.030 in. 

Accuracy is assured because the Surfin- 
dicator is equippe d with Precision Reference 
Specimens which provide calibration of the 
instrument. These surface roughness speci- 
mens comply with the American Standards 
Association Standard B46.2, and the Society 
of Automotive Engineers’ requirements. 

The Surfindicator weighs 15 lb, and oc- 
cupies less than '/2 cu ft of space. It can be 
set up in any location where 115-v, 60-cycle 
current is available. Additional informa- 
tion on the Surfindicator may be obtained 
from the Brush Electronies Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. 
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Speeders for Gear Inspection 


The Michigan Tool Co. has added two 
models to its line of gear speeders. Both 
Models 1126 and 1126-A Speeders are de- 
signed principally for production-testing 
automatic-transmission gears. Model 1126- 
A Speeder is equipped with individual drive 
and brake for each spindle to allow for the 
testing of a set of gears at the same time. 
Model 1126 Speeder has only one spindle, 
driven while brake loads are applied to the 
second spindle. A_ reversible single-speed 
motor allows the spindle to be driven in 
either direction. 

Sets of gears are tested on the new Model 
1126-A Speeders by mounting the sun gear 
on one spindle and planetary gears on the 
other, alternately driving each spindle and 
applying a brake load to its mate. Gears 
are rotated in the same direction no matter 
which spindle is being driven. When the 
gears are meshed, the lock is positive; the 
gears are released manually when the cycle 
is completed 

\ sun gear is tested on the left hand spin 
dle of Model 1126-A at the same time that 
a planetary gear assembly is being tested on 
the right hand spindle. Double-action 
clutches are provided to change the drive of 
the spindles, which operate on coaxial shafts. 
These clutches always allow the opposite 
shaft to drive. Reversal of the motor simul- 
taneously with the clutch reversal allows the 
gear sets to revolve in the same direction, 
whether they are driven or braked. 

1126-A Speeder is V-belt driven by a 5-hp 
four-speed electrically controlled motor, 
allowing for speeds of 1800, 1200, 900, and 
600 rpm on each spindle. Model 1126 is 
driven by a single-speed reversible motor. 
The external-contact friction brakes are 
manually operated and will accommodate a 
V ariable load. 


Light-Duty Pillow Blocks 

Recently designed and put into produc 
tion, a new series of light-duty, low-cost, ball 
bearing pillow blocks is available from The 
Fafnir Bearing Co., New Britain, Conn. 

Designated as Type PB, these pillow blocks 
are described as a complete, ready-to-mount, 
economy package, which includes a separa 
ble two-piece pressed-steel housing, a 





Fafnir Wide Inner Ring Ball Bearing with 
the Fafnir-originated Locking Collar, and 
patented Plya-Seals. The housing is de 
signed to provide initial self-alignment in all 
directions and to assure ample strength for 
the light-duty applications for which it is 
recommended. Incorporated in this housing 
is a prelubricated Fafnir Wide Inner Ring 
Ball Bearing with Self-Locking Collar. 
Descriptive literature is available upon re- 
quest from the manufacturer. 


This book tells why Forgings 


are used for the toughest work loads 


















Engineering. production and 
economic advantages obtain- 
able with closed die forgings 
are presented in this Refer- 
ence Book on Forgings. Write — 
ra MIM 


* eas QUALIT) 


‘ee is no substitute for the strength and toughness 
inherent in closed die forgings. A product fortified with 

the metal quality found in forgings outperforms 

other products. Check all the aspects of a problem part with 
the unrivaled economic and mechanical advantages of 

closed die forgings and the closed die forging 

process for producing parts. Double-check 
all parts, particularly those which are 
subjected to great stress and strain. 

Then consult a Forging Engineer about 
the correct combination of mechanical 
properties which closed die forgings 

can provide for your product. 


Please send 64-page booklet entitled 
“Metal Quality—How Hot Working Improves 


'D) R ‘@) be b ‘e) R G | N G Properties of Metal’’, 1953 Edition 


Name 
ASSOCIATION Position 

605 HANNA BLOG. + CLEVELAND 15, OHIO Company 

Address 
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IS YOUR MEASURING 
PROBLEM HERE? 


FREQUENCY 
Production quantities 
Nuclear radiations 
R.P.S. and R.P.M. 
Power line frequencies 
Very low frequencies 
Frequency stability 
Oscillator calibration 
Pulse repetition rates 
Weight, pressure, 

temperature,acceleration 


TIME INTERVAL 
Elapsed time 

between impulses 
Pulse lengths 
Camera shutter speed 
Projectile velocity 
Relay operating times 
Precise event timing 
Interval stability 
Frequency rates 
Phase delay 


Investigate this NEW, low-cost 
all-purpose -hp- counter 


This new electronic counter can save 
you time and money by speeding and 
simplifying research and manufacturing 
measurements. It is a compact, low-cost, 
extremely versatile instrument offering 
you accurate frequency, period or time 
measurements. It performs all functions 
without extra-cost modification. Resulxs 
are displayed instantly and automatically 
in direct-reading form. Unskilled per- 
sonnel can use the instrument immedi- 
ately without training. 


WRITE FOR COMPLETE OPERATING 
AND APPLICATION DETAILS 


-hp- 522B 
ELECTRONIC 
COUNTER 


Model 522B measures rate of occur- 
rences from .00001 to 100,000 per sec- 
ond. It measures time from 10 micro- 
seconds to 27.8 hours. Counting is 
available over periods of 1/1000, 1/100, 
1/10, 1 and 10 seconds or multiples. 
Stability of time base is 5 parts per mil- 
lion. Time of display can be varied to 
any duration, counts are automatically 
reset, action is repetitive. Results are 
presented direct in cps, kc, seconds or 
milliseconds. Decimal] point is automa- 
tically indicated. Maximum depend- 
ability is assured by careful design and 
construction, and use of quality com- 
ponents. Price: $900.00 f.o.b. factory. 


Data subject to change without notice. 


HEWLETT-PACKARD COMPANY 
2704M PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S. A. 
SALES REPRESENTATIVES IN ALL PRINCIPAL AREAS 


INSTRUMENTS FOR COMPLETE COVERAGE 
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Draft and Differential-Draft Gage 

A bantam gage for measuring draft, pres 
sure, vacuum, or differential draft has just 
been announced by Republic Flow Meters 
Co., of Chicago. Republic design engineers 
state this is the first small-size draft and 
differential-draft gage complete in one case. 
No extra transmitters or accessory mecha 
nisms are needed for its operation, they 
explain. 


— 


The 5-in. graduation length of the V-5 
scale compares favorably with the scale 
length of larger sized gages. Illumination 
from the rear by either incandescent or 
fluorescent bulbs increases visibility and 
readability at distances. The gage can be 
connected into standard lighting circuits. 

Full-sized diaphragms or bellows are used 
in the gage. Diaphragm elements are avail 
able for pressure ranges as low as 0.6 in. 
and as high as 40 in. of water. Equipped 
with bellows elements, the gage may be used 
as a receiver for pneumatic transmission 
pressures between 5 and 30 psi. The gage 
can also be furnished with two bellows and 
two pointers for steam flow-air flow or fuel-air 
indication. 

Specification Folio No. 805 gives details 
about the gage. It’s free from Republic 
Flow Meters Co., 2241 Diversey Pkwy., 
Chicago 47, Ill. 


Time Delay Relay 


For control circuits requiring a time de lay 
initiated by a momentary impulse, such as 
from a pushbutton or microswitch, a new 
Agastat time delay relay has been developed 
by the AGA Div ee Elastic Stop Nut Corp. ot 
America, Elizabeth, N. J. 

Like other Agastats, the new NEH Aga 
stat is a lightweight,compact relay with pneu- 
matically controlled time delay adjustable 
over a range from 0.1 sec to 10 min, or more. 

Time delay is controlled by the flow of air 
through an orifice. Air used for timing is 
recirculated within the timing chamber. 
Size of the orifice, which determines the length 
of time delay, is determined by a needle valve 
adjusted by a screw on top of the timing 
chamber. 

The NEH Agastat has a normally-closed 
auxiliary hold-in switch. In the deenergized 
state, the auxiliary switch contacts are held 
open by the operating spindle, which is an ex- 
tension of the solenoid core. On energiza- 
tion of the Agastat coil, these contacts close 
to keep the coil energized. The Agastat 
switch operates at the end of the time delay. 

Including the auxiliary switch, the largest 
NEH Agastat is 57/s in. high and 2'/2 in. 
square. It is available for all standard a-c 
and d-c voltages, in single-pole, double-throw, 
or double-pole, double-throw models. The 
Agastat switch is rated 15 amp at 115 v, 
60-cycle alternating current. 
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Impregnators for Sealing 
Micro-Porosity in Castings 

L. O. Koven & Brother, Inc., Jersey City, 
N. J., has completed fabrication of specia 
impregnators for sealing micro-porosity in 
cast electronic and aircraft parts with styren 
base material, varnish, or wax. A battery 
of four of the new 36-in. diameter impreg 
nators is shown. 

The process works as follows: Castings 
are ,oaded into baskets which, in turn, are 
lowered into the vacuum chamber of the im 
pregnator. The chamber is evacuated, the 
castings being thoroughly de-aerated prior 
to impregnating. Impregnating solution is 





next pumped into the tank. Pressure of 
100 psi is then applied and maintained long 
enough to assure full, deep penetration of the 
castings by the solution. Tank and jacket 
are designed for this 100-psi pressure. After 
impregnation is completed, excess solution 1 
flushed out through piping in the bottom of 
the tank. 

The impregnator is fabricated of °/s-in. 
carbon steel with a '/g-in. cover. This cover 
is gasketed, equipped with swingbolts and 
pivot-mounted with counterweights (not 
hown in photograph). Counterweights con 
ist of 16 1-in. iron plates on counterweight 
bar. 


Inner-Cooled Generator 


What is said to be the world’s first com 
pletely inner-cooled generator, described by 
Westinghouse engineers as one that will 
open a new era in the history of power 
generation, has been shipped from the East 
Pittsburgh plant of the Westinghouse Fle« 
tric C orp. 

Purchased by Niagara Mohawk Power 
Corp. for installation at Buffalo, N. Y., the 
new unit is rated at 100,000 kw and is 
powerful enough to light a city the size of 
Nashville, Tenn. However, it is only slightly 
larger in physical size than the average 40, 
Q0O-kw machine. The new generator weighs 
about 350,000 Ib which is about 150,000 Ib 
less than the average 100,000-kw unit. 

Ihe key to the increase in power rating, 
while the physical size is reduced, lies in a 
new Westinghouse-developed cooling system 
for large turbine generators. This system i 
designed in such a way that the cooling 
agent, hydrogen gas, comes in intimate con 
tact with only not the bare copper of the 
coils in the rotating part of the generator, 
but also with the copper coi!s of the station 
ary part of the machine. After carrying the 
heat away for disposal, the hydrogen is then 
recirculated through the machine. Up to 
this time the hydrogen had been able to 
pick up only the limited amount of heat that 
seeped through the insulating jacket cover 
ing the copper and steel. 


Garlock ‘'Package”’ Seals 
FOR ROTATING PUMP SHAFTS 


Type BB-21A~—- Garlock 
Package Seal of standard 
construction with brass shell, 
brass washer, and Buna-N 
bellows. 


TYPE BB-21A 


Liquids For water, oils, alcohol, solvents 
(except aromatic, chlorinated and 
ketone types) and other liquids 
(except strong acids) 





TYPE AA-21A 


For very strong acids, oils, 
solvents (includina aromatic, 
chlorinated and ketone 
types) and all other liquids. 


Equipment Rotating shafts of centrifugal pumps, process pumps, chemical 
pumps, agitators and similar applications. 


Sizes For shafts from ¥%” to 3” diameters. 


Temperatures With Buna-N bellows up to 212°; 
with silicone bellows up to 450 F, 


Pressures Up to 150 p.s.i. 





Up to 450° F. 


Up to 150 p.s.i. 


Type AA-21A— Garlock 
Package Seal with hat- 
shaped “Teflon” drive 
ring, brass or 316 stainless 
steel shell and washer, 
“Teflon” ‘O' ring, and 
“Teflon” two-piece vibra- 
tion ring. 


V CHECK THESE IMPORTANT FEATURES 


[J Occupy very small space (J Proven performance at low cost 
[] Completely assembled—ready (J Both types are dimensionally 
to install interchangeable 


In both of these Package Seals, a leakless seal is provided by 
a positive contact between carefully lapped metal-to-carbon 
mating surfaces. All metal parts in both types are available in 
plated-brass, Ni-Resist, stainless steel with malcomized face, 


Garlock “B” iron, and others. 


For complete details, ask* your Garlock representative or 


write us about your sealing problems. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of 
Canada Ltd., Toronto, Ont. 
Branch Offices in Most Principal Cities 


PACKINGS, GASKETS, OIL SEALS, 


(FAR LOCK MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
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INCREASE HEATING EFFICIENCY 


with 
CHROMALOX 
Elective HEATERS 


@ EASY TO INSTALL 
@ ECONOMICAL TO USE 


Want the quick, low cost answer to almost 
any heating problem in your plant? Get it 
with Chromalox Electric Heaters! Over 
15,000 types and sizes for heating dies, 
molds, platens; for preheating oil and super- 
heating steam; for heating asphalt, greases, 
oils; for drying, curing, baking, dehydrating 
and other heating jobs. See how Chromalox 
Electric Heat can help cut your costs! 


THIS CATALOG 
may be.worth 
money to you 


Write today [~:~ ," 
for your copy. 


— ee ee ae eae ee ee ee ee ee 
18-3968 ] 


EDWIN L. WIEGAND CO., Industrial Division 
7646 THOMAS BLVD., PITTSBURGH 8, PA, 


Please send me free copy of CATALOG 50 


Nome 








Street 





City 





State 





| 
| 
! 
| 
I 
Company a 
| 
| 
| 
| 
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THE BEST IN ELECTRIC HEAT 
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Small 50-hp Boiler 

Cyclotherm Div., United States Radiator 
Corp., Oswego, N. Y., has announced a 50- 
hp fire-tube steam boiler, said to be the small 
est manufactured. The new power pack- 
age, called C1725 by Cyclotherm, takes up an 
area of 20 sq ft, is 4 fr 8'/,in. high. A simple 
flue vent is all that is necessary to operate at 
about 80 per cent efficiency, the company 
states. 


Recording Oscillograph 

As many as six active data channels in the 
0-300 cycles-per-sec range are recorded 
simultaneously with positive time correlation 
by the Type 5-117, Consolidated Engineer- 
ing’s latest, low-cost recording oscillograph. 
The instrument provides an accurate record 
of any static or dynamic phenomenon con- 
vertible to an electric signal through use of 
the proper pickups. Measurements possible 
include strain, pressure, vibration, torque, 
acceleration, and position. 

The 5-117 makes it possible to conduct 
many tests without che use of amplifiers, 
for the galvanometers employed are highly 
sensitive and may be driven directly by very 
small electrical signals. Easily changed 
gears prov ide six discrete record speeds from 
3/, to 24 in. per sec. Data is photographi- 
cally recorded, and trace deflection is hence 
limited only by the record width. 

Power required is 115 v, 60 cycle alter- 
nating current. Details are contained in 
Bulletin CEC 1533, available on request from 
Consolidated Engineering Corp., Pasadena 
15, Cal. 


General-Purpose Metal Detector 

A general-purpose metal de tector which 
can be installed around conveyor systems 
without cutting the belt and can be adapted 
to special applications has been announced 
by the General Electric Co.’s Special Prod 
ucts Section. 

Developed by the company’s General En 
gineering Laboratory, the new device can be 
used in manufacturing processes involving 
the inspection of non-magnetic and non 
conductive materials. Belt speeds can range 
from 90 to 500 ft per min. 

In industrial food operations the GE 
tector will discover metal particles in such 
products as cereals, candy bars, and many 
pac kaged food pre ndiucts. Itis also adaptable 
for application in the paper and lumber in- 
dustries for small logs. The detecting com 
ponent can be immersed in the log pond and 
logs floated through for a metal inspection. 
Larger units can be made for larger logs. 

In the mining field special design features 
allow the equipment to be installed under 
adverse conditions to detect metals in non- 
magnetic and non-conductive types of ore. 

Stearns Magnetic, Inc., of Milwaukee, 
Wis., also will sell the new GE detector as a 
distributor and specialize in complete auto 
matic installations. 

In operation, the device detects metal by 
perceiving the effect of the metal particles on 
the characteristics of an inductance bridge 
circuit. The coils which make up the in 
spection unit are elements of this bridge cir- 
cuit, and a metal particle coming into the 
inspection aperture causes the bridge to 
become unbalanced electrically. The out- 
put (or unbalance signal) of the bridge is 
then amplified and used to operate an ap- 
propriate alarm or control. 

Power requirements are 105/125 v, 60 
cycle, 150 w. 








SAVES 
PRECIOUS 


FUEL 


TREAMLINE the flow of gases across 
the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 
heat-transfer. They: 


Eliminate bottle-necks 
Abolish dead gas pockets 
Reduce draft losses 

Speed heat transfer 

Keep heating surfaces cleaner 
Cut down use of soot blower 
Provide for tube expansion 
and replacement 


Adaptable to any type of water-tube 
boiler, fired with any fuel. Designed 
for each individual installation. Only 
selected materials used. Installed by 
skilled mechanics. Send for Bulletin 
BW 44. 


THE ENGINEER COMPANY 
75 West Street, New York 6, N. Y. 


Enéo 
Streamline 
Lal 


Produced exclusively by The Engineer Co 
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\ 
Engineers 


Join the 
Sabre Builders 


Insure your future with North \ 
American Aviation. The Engi- 
neering Department has chal- 
lenging openings for engineers 
with aircraft experience, for 
recent grads... for men from 
other fields with adaptable 
experience. Twenty-five years 
of engineering vision and ex- 
pansion and long term military 
projects secure your future. 
Openings now in: 
THERMODYNAMICS ¢ AERODYNAMICS 
SYSTEM ANALYSIS ¢ STRUCTURES 
SERVO-MECHANISMS © ELECTRONICS 
SPECIALISTS IN ALL MAJOR 
AIRCRAFT FIELDS 


Liberal travel and moving allowances 








Write to 


North American 
Aviation, Inc. 


Section 6 
Engineering Personnel Office 
Los Angeles Internationa! Airport 
Los Angeles 45, California 
or 
Columbus 16, Ohio 


NORTH AMERICAN HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE WORLD 
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Resin Finishes 
Two new products have been announced 


by the Parker Rust Proof Co The new 
produc ts are Parcolac 101 Black and Parcolac 
102. Aluminum, new pigmented phenolic 
resin finishe s for use over Parco Compound 

Developments of the Parker Research 
laboratories, the new Parcolacs have under- 
gone laboratory and field tests, and have 
been proven in production runs on iron and 
steel articles of many sizes, shapes, and uses. 

Parcolac 101 Black produces a deep black 
color; Parcolac 102 Aluminum creates an 
even, light-gray finish which looks like a 
plating ot aluminum. Both products claim 
excellent corrosion resistance. Production 
pieces, finished with these Parcolacs over 
Parco Compound, have withstood 100 hr 
in salt spray, the company states. 


Sealed Miniature Bearings 


Dirt, lint, and contaminated atmospheres 
will no longer be a limiting factor in the ap 
plication of miniature ball bearings according 
to Miniature Precision Bearings, Inc., Keene, 
N. H. The company has announced a new 
series of single- and double-shielded miniature 
fractional-inch-size precision ball bearings of 
both full-race and retainer construction, not 
previously available. These new bearings, 
down to 0.1562 (5/39) in. outside diameter are 
now in production tn nine sizes. 

The single-shield design bearings are di- 
mensionally interchangeable with the MPB 
standard unshielded types in most sizes. 
The double shielded series be arings are of 

lightly increased width over catalog dimen 
sions for standard miniature ball bearings. 

Miniature Precision Bearings, Inc., manu 
factures ball bearings in overall diameters 
from ! 1g in. in more than 150 standard 
types and size The new shielded bearing 
are being produced in both chrome bearing 


19 to ® 


steel and stainless steel; all shields are of 
stainless steel. The bearings are used in a 
variety of precision mechanisms such a 
miniature blowers, small electric motors, 
and textile rollers. 


Fork-Lift Truck for Highway Trailers 


Clark Equipment Co., has announced the 
development of an attachment that enables a 
standard-heavy duty fork lift truck to posi 
tion a highway trailer quickly on a railroad 
flatcar. 

The attachment was designed for use with 
the standard 26,000-lb capacity Ross Fork 
Lift Truck, a product of Clark Equipment 
Co. It was developed at the invitation of 
Electro-Motive Division of General Motor: 


Corp. in conjunction with the Rail Highway 
Coordination Program sponsored by. that 
firm. 


The fork truck 1s modified to allow side 
loading and unloading of highway trailers up 
to 35 ft in length onto a specially designed 
railway car which will transport two trailers 
The modification consists of a special short 
upright and a standard side-shifter with 
toed-in forks that support a pin which fits 
into a recess at the front end of the trailer. 

After the lift-truck has engaged the recess 
or ‘‘toe-plate” of the trailer, it maneuvers 
the trailer aboard the rail car and locks the 
trailer in place by dropping the trailer king- 
pin in a slot in the stanchion of the railway 
car. 

The modified Ross Fork Truck is available 
for immediate delivery, the company reports. 








WILLIAMS-HAGER 
FLANGED S>(Goya7~ 
CHECK VALVES 
WILL ELIMINATE 
COSTLY, DANGEROUS 
WATER HAMMER 
IN YOUR PLANT 


Crt the Fats f 


WRITE FOR YOUR COPY 
OF THIS NEW BULLETIN 


TODAY / 


Don't let dangerous water hammer 
wreck the piping system in your 
plant. Learn the cause, effect and 
control of this costly nuisance. 


(ac: YEE ves) 
THE WILLIAMS GAUGE CO., INC. 
3019 Pennsylvania Ave., Pittsburgh 33, Pa. 


MAIL THIS COUPON TODA 
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you can use 
without cost! 


how others cut 
production costs 
. saa?! 
“MULTIPRESS — Blanking & Forming 
A 10-minute, 16mm sound film. . . 
close-ups of several production jobs 
including the fastest hydraulic 
press operation you've ever seen! 
Ideal for ASME meetings, student 
groups, production clinics! 


Other 16mm Sound Films 
“MULTIPRESS —and how you can use it” 


30 minutes of Multipress action 
on broaching, trimming, forming, 
marking, crimping, assembling, 
staking and pressing jobs. 
“INDEX to Profits” 
A 20-minute film showing how 
Multipress ends lost time and mo- 
tion with a space-saving 13-step 
assembly line for 34-piece auto 
door latches. 
Write Denison, or the Denison rep- 
resentative in your area, about the 
films you'd like to use—and when. 
No obligation whatever. 


The DENISON Engineering Co. 
1189-A Dublin Rd., Columbus 16, Ohio 








_ As 
- oft Rs SERVING 
INDUSTRY 


guRN FOR 41 YEARS 


Steam Atomizing Oil Burners 
* Mechanical Atomizing Oil Burners 
e Low Air Pressure Oil Burners 
* Rotary Oil Burners 
Industrial Gas Burners 
Combination Gas and Oil Burners 
Tandem Block Combustion Units 
Fuel Oil Pump Sets 
Refractory Burner and Muffle Blocks 
Valves, Strainers, Furnace Windows 


Detailed information gladly sent you 
upon request. 


Established Incorporated 


1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1239 East Sedgley Ave.; Philadelphia 34, Pa. 


Southwestern Div: 2512 So. Bivd., Houston 6, Tex 
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Largest Titanium Die Forging 


Said to be the largest titanium alloy die 
forging made today is this 100-in.-long pro 
peller blade forged by Ladish Co., Cudahy, 
Wis. Designed by Hamilton Standard Div., 
United Aircraft Corp., and forged from 
Titanium Metals Corp.'s titanium high 
strength alloy Ti-140-A, the blade is destined 
for use In a special research project for th 
US Air Force. 


Utilizing the forging process in combina 
tion with such metals as titanium, design 
engineers have achieved significant results in 
reducing weight while imparting greater 
strength to a wide variety of components, 
Ladish declares. 


Geared Flexible Couplings 

Link-Belt Co., 307 N. Michigan Ave., 
Chicago 1, IIl., has announced a line of 
geared flexible couplings for high-speed and 
high-torque applications. Besides  trans- 
mitting power efficiently, they accommodate 
a reasonable amount of shaft misalignment 
and end float, Link-Belt states. 

Ten standard sizes are available, with 
bores ranging from 1 in. to 6 in. and with 
horsepower rating at 100 rpm ranging from 
2 to 450. Hubs bored for either slip or 
shrink fit on shaft can be furnished. The 
two-section, free-floating housing has _ in- 
ternally cut gear teeth. The two sections 
are rabbet-fitted and are bolted together. 

Link-Belt Folder No. 2375, giving detailed 
description, dimensional tables and selection 
data, will be sent on request. 


Torque Wrench 

Te tighten nuts accurately to any prede- 
termined stress during the construction or 
servicing of equipment in plant, laboratory, 
or field, Manzel Div. of Frontier Industries, 
Inc., 315 Babcock St., Buffalo, N, we is now 
offering a torque wrench with a capacity from 
0 to 1000 ft-lb. The ‘‘Stay Set’’ dial registers 
torque reading and remains at maximum after 
tension is released. Thus a check of ob 
tained tension is possible after pulling has 
ceased. The dial is reset by turning the 
center knob. 

When the Manzel Torque Wrench is used, 
each bolt will carry its proportionate share of 
the designated load, the manufacturer state 


Jetweld is available in 5/;2-in., 


Welding Electrode 
With Powdered Metal 


The Lincoln Electric Co., Cleveland, Ohio, 
has announced a new electrode called Jet 
weld, which incorporates powdered metal into 
the electrode coating. Jetweld is a heavily 
coated shielded-arc type of electrode for 
operation in flat or near-flat positions with 
a-c or d-c welding current. It meets the 
physical requirements of class E-7016 and is 
used on work formerly called for E-6012 
and E-6020 electrodes on single-pass or 
multiple-pass welds. It is said to be espe 
cially well-suited for horizontal and flat posi 
tion fillets, horizontal and flat position laps, 
single- and multiple-pass butts, deep grooves 
and corners, and cover pass on multiple-pass 
butts. It is recommended for welding 
some higher carbon steels. Weld metal is 
uniform x-ray quality, free from undercut 
with better impact values at low tempera 
tures than is possible with electrodes other 
than low-hydrogen types. Typical physical 
properties, as welded, are: tensile strength, 
93,000 psi; yield point, 79,000 psi; 
elongation in 2 in., 15 per cent to 22 per 
cent. Typical Charpy keyhole impact value 
at room temperature is 28 ft-lb. At —70 F 
value is 20 ft-lb. 

Welding speeds claimed as typical in lap 
and fillet work are 12 to 15 in. per minute. 
‘/ig-in., and 


1/,-in. sizes, 


Safer . . . Happier 


thanks to 
Christmas Seals! 


Like a protective radar network, a 
barrier formed by Christmas Seals 
helps to guard us against tuber- 
culosis. 


The money which you donate for 
Seals fights TB the year round — 
with continuing medical research, 
education, rehabilitation, and case 
finding. 

To keep the barrier high, send your 
contribution today, please, to your 
tuberculosis association. 


Buy Christmas Seals 


MECHANICAL 
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Because of the impor- 
tance of the above 
message, this space 
is contributed by 
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Tower Packing 


Where extreme corrosion conditions pre 
dominate, Kel-F Raschig rings and perfor 
ated Kel-F disks for packing support are said 
by the manufacturer to be the answer to 
refluxing, scrubbing, and contacting of proc 
ess materials. 

United States Gasket Co., Camden, N. J., 
offers perforated plates or disks in thicknesses 
up to | in. and over. Various sizes of holes 





and perforation patterns are available to 
meet specific requirements. In addition, 
Raschig rings are supplied to complete the 
unit. A factor in the use of Kel-F Raschig 
rings is the fact that they can be reclaimed 
or recycled by the use of any inorganic ma 
terial or acid, should the process require, the 
company states. Further information will be 
provided by United States Gasket Co., Cam 
den, N. J. 


Check Valve 


Spherical poppet-nose and matching seat 
in the new Republic ‘‘Free-flow’’ Check 
Valve always assure pertect leak proot seal, 
Republic declares, because they are self 
aligning. The caged poppet is claimed to 
give “‘lower-than-ever” pressure drop and 
practically no flow restriction in non-surg 
hydraulic systems to 3000 psi. While the 
standard opening pressure is 3 02, stronger 
springs are available so these units can be 
combination in-line relief-check 
valves. The check valves are available in 
various combinations of tube and pipe ports, 
for operating temperatures —65 to 200 
and higher on order, in most common metals, 
in size sin.tolin. More information will 
be supplied by Republic Mfg. Co., 1930 West 
77th St., Cleveland 2, Ohio, in Bulletin No 


1053. 


usec as 


Gas-Fired Unit Heaters 

4 new line of gas-fired unit heaters for au 
tomatic, direct-fired heating of industrial and 
commercial areas has been announced by 
Grinnell Co., Inc., 260 W. Exchange St., 
Pyovidence 1, R. 1. The eight-model line of 
Grinnell gas-fired unit heaters is made in 
capacities from 20,000 to 160,000 btu per hr. 

Che heaters can be used with natural, man 
ufactured, mixed, or liquefied petroleum 
gases, and are equipped with motor-driven 
tans ranging from '/g to '/s hp, depending 
ipon the capacity of the unit. The louver 
on the Grinnell gas-fired unit heaters are in 
dividually adjustable. Safety against the 
danger of escaping gas is provided by an au 
tomatic safety pilot which shuts off the ga 
ipply if the pilot burner goes out. 

Grinnell gas-fired unit heaters are manufac 
tured in compliance with the safety require 
ments of the American Gas Association and 
bear their approval seal. 
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The Standardaire 


Axial Flow Positive Displacement Blower 


for increased air handling efficiency... 


Consider a Standardaire Axial Flow Positive Displacement Blower 
first. Its unusual design features provide the greatest output 
per pound of weight ever achieved in this type of blower. 


The Standardaire Blower employs an exclusive means of compression 
which provides a wide range of pressures with a minimum 

of internal losses. If can be operated at high speeds, 

permitting direct drive by favorably priced, standard motors 

in an efficient speed range. 


Air is drawn in and discharged smoothly. Compression is gradual 
and free from the shocks which load internal parts 
and decrease efficiency. 


These are but a few of the unique features of this compact unit 


which assure outstanding results. For further information, write... 


eon 2 eek 2 Benen, | 
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1250-Ton Aluminum 
Extrusion Press Installed 

A new 1250-ton Watson-Stllman alumi- 
num extrusion press has been installed at 
the Keystone Alloys Co., Derry, Pa. The 
press is of the four-col umn, hydraulically op- 
erated, long-stroke design, capable of handl 
ing billets up to 24 in, in le ngth. It is pow- 
ered by Oilgear radial-type piston pumps and 
incorporates the latest press design features. 

With this press Keystone Alloys will ex- 
trude aluminum sections used in the manu- 
facture of their Keystone aluminum storm- 
screen doors, storm windows, and casement 
storm windows. 


Bonded-Rubber Pump Diaphragm 


Originally designed by Lord Mfg. Co. for 
use in shallow-well pumps, the Lord Bonded 
Rubber Diaphragm shown claims a record of 
over 3500 hr of continuous operation with 
no drop in pump efficiency. The efficiency 
of the pump including this type of diaphragm 
is higher than comparable-size piston or Jet 
types, according to Lord. To improve the 
performance of diaphragm pumps, thus re 
ducing shut-down time and replacement cost, 





















































Automatic 


Bag Type Arresters Lord Bonded-Rubber Diaphragms are manu 

factured from elastomers which resist the 

. attack of corrosive solutions and abrasive 

slurries. The diaphragm also provides 

Norblo equipment is based on sound, experienced engineering quieter pump operation. Other applications 

é i for this diaphragm exist on many hydraulic 

and takes full account of the scale of your operation as well as on sisateeste’ unten. The Lesd Bonded. 

> » > > 

time factors, so that Norblo performance can be guaranteed, Rubber Pump Diaphragm can be made in a 
complete range of sizes. 

Further information will be provided by 


Norblo arrester design is based on multiples of a basic, Lord Mfg. Co., Erie, Pa. 
standardized compartment. Bag cleaning—fully automatice— Fraction-Conversion Calculator 


is cyclic and periodic, taking only a few seconds for each com- A device for adding and subtracting frac 
tions and decimal and metric equivalents of 


partment. In continuous, heavy duty operation, full calculated fractions, and millimeters and the inch 
_— : . . . : equivalents of millimeters, has been intro 
capac of Norblo ec yme s always available, an vest- 
apacity of Norblo equipment is always available, and invest duced by William H. Doering, 6921 Sixth 
Ave., Brooklyn, N. Y. Fractions in sixty 
fourths of an inch, or higher, can be added to 
, ' ‘ 7 or subtracted from other fractions or their 
Norblo gives you all four essentials of low cost operation for decimal or metric equivalents, without con 
. . = : . version, and the result expressed in fractions, 
years to come—advanced design, high efficiency, long life and ee es F : : 
: a o ¢ © decimal fractions, or millimeters by reading 
low maintenance. Write for Bulletin 164-4, the appropriate scale. 

The reverse side of the device is used tor 
the adding and subtracting of millimeters or 
their inch equivalents, the result being read 

guloniin 


The Northern Blower Company Oecd the Plate Minis’ Mechanica 


Engineered Dust Collection Systems for All Industries Chart, the device consists of three embossed 
metal wheels and is 34/4 in. in diameter. 


6421 Barberton Ave. Olympic 1-1300 ~— Cleveland 2, Ohio Further information is available from William 
H. Doring. 


ment for equipment of any desired capacity is held to a minimum. 








- DecemBer, 1953 MECHANICAL ENGINEERING 








KEEP 
INFORMED 


Angle Head for Impact Tools 


Ingersoll-Rand Co. has announced a new 
Angle Head Attachment for use with their 
electric Impactools. Two sizes are available, 
one for use with Impactools with !/s-in.- 
square drivers, the other for use with Im- 
pactools with °/s-in.-square drivers. 

The Angle Head Attachment snaps on the 
Impactool like a socket, and can be rotated 
360 deg in relation to the Impactool handle. 
The height (to the shoulder of the square 
driver) measures 3 in., and the overall length 
is 6'/gin. A die-cast aluminum housing 
keeps the weight of the unit at a minimum. 
Ball and needle bearings are used throughout, 
and the bevel gears are made of heat-treated, 
alloy steel. 

Any sockets, chucks, etc. used on Impac- 
tools will work as well on the Angle Head 
Attachment. The unit is sold through In- 
gersoll-Rand distributors. Further  infor- 
mation can be obtained from Ingersoll-Rand 
Co., 11 Broadway, New York 4, N. Y. 


Polyphase A-C Motors 

A new line of polyphase a-c motors, of- 
fering better protection, more efficiency, and 
quieter operation has been announced by 
the (se neral Electric Co.’s Small Integral 
and Medium Induction Motor Depts. 

Called Tri-Clad “55,” the new motors are 
the result of more than 250,000 man-hours 
of developmental engineering and research, 
the company states 

With an average size reduction of 50 per 
cent by volume and averaging 22 per cent less 


weight per horsepower, the ‘55’ retains 
rigid cast-iron construction and incorporates 
a new insulation system, bearing assembly 


and ventilation plan, according to GE engi 
neers. 

After the first of the year, the new motors 
will be available in the 182 and 184 frame 
izes (1, 1'/e, and 2 hp at 1800 rpm) in 
horizontal drip-proof and totally-enclosed 
fan-cooled models, and in a complete line of 
gear-motors. Larger frame sizes will be 
come available at regular interval 

Other types planned for production during 
1954 include vertical, single-phase, wound 
rotor, explosion-proof, multi-speed, — face- 
mounted, and flange-mounted models. 
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Pacific rome 


Eliminate Stop Signs... 


Provide Constant 
Power Generation Traffic! 





Electric power generation and 


transmission are geared to 
continuous, indefinite operation. A 
* vital link in keeping this electrical 


energy on the GO is Pacific boiler 
feed pump installations — both 
operating and standby. For more than two decades, Pacific has 
built feed pumps for this exacting service in central stations and 
industrial power plants on four continents. 

Sizes installed range from the midgets of less than 50,000 Ibs. 
per hour to the giants having a capacity of 1,000,000 Ibs. 
per hour. The operating discharge pressures range from 200 to 
2500 psig. More than 50 units are operating at discharge 
pressures above 2000 psig. 





—_—— 








To insure GO in your central station or industrial power 
plant, specify boiler feed pumps by Pacific Pumps, Inc. 
For more information, write for Bulletin 109. 


PACIFIC um 


§ Inc. 


imOuUSTEES 














HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 





PUMPS 
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ELECTRO | MECHANICAL 


Engineers 


For research and development 
of electromechanical radar and 
computing equipment. 


Significant advancements 
in the fields of airborne radar and 
fire control systems are requiring further applications 
of electromechanical techniques in the 
Hughes Radar Laboratory. 


The company 


Hughes Research and Development Laboratories, 
located in Southern California, form one of the nation’s 
leading electronics organizations. The Laboratories are 
presently engaged in the development of advanced 
electronic systems and devices which are produced 

by the Hughes manufacturing divisions. 


Areas of work 


The work calls for devising reliable, 

maintainable, manufacturable designs for 

precision equipment developed in the Hughes 

Radar Laboratory. The equipment consists of 
mechanical, electronic and microwave devices and 
systems to be manufactured in quantity. The equipment 
designs require the use of such advanced techniques as 
subminiaturization, unitized “plug-in” construction, 
with emphasis on design for volume production. 
Knowledge of electronic components, materials, 
finishes and specifications is useful. 


The future 


Engineers experienced in the field of 
electromechanical design for production 

or those interested in entering this field will 

find outlets for their abilities and imagination in 
these activity areas. New electromechanical techniques 
are Opening new applications for airborne electronic 
equipment. Hughes engineers will have the full 

benefit of working experience in these 

fundamental developments. 


Assurance is required 
that relocation of the applicant 
will not cause the disruption of an urgent 
military project. 


! 
! 
! 
Address resume to | Scientific and Engineering Staff 
| 


Hughes 


Research and Development Laboratories 
Culver City, Los Angeles County, California 
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Commercial Bearing 

" ° 
With Plastic Seal 

Using a new molded plastic seal, The 
Schatz Mfg. Co., 6762 Fairview Ave., Pough- 
keepsie, N. Y., is making a low-cost com- 
mercial bearing, the CS 3258, which has 
been used in washing machines, business 
machines, farm equipment, power mowers, 
mall electrical motors, tensioning devices, 








y 











and in many other applications where speeds 
and loads are moderate enough to allow 
ising acommercial bearing. Ineachcase the 
CS 3258 was used to replace a more costly 
precision bearing, and resulting savings 
ranged up to as much as 60 per cent, accord 
ing to the manufacturer. 

The bearing has carburized and hardened 
raceways, and all surfaces are ground. 
Bearing is available in either English or 
metric sizes, OD ranging from °/s to 2.047 in. 
52 mm), bore from 4/j¢ in. to one inch, with 
or without either plastic seals or metallic 


shields, or both. 


Projection Emulsions 


Iwo new prc ec tion speed emulsions coated 
on several ess materials have been added 
to the range of sensitized photocopying ma 
terials offered by Peerless Photo Products, 
Inc., Shoreham, Long Island, N. Y. Both 
are available in all standard sizes of both 
cut sheets and rolls. 

Both of the new emulsions are said to have 
an unusually high contrast for emulsions 
which are processed in conventional metol- 
hydroquinone developers. Such contrasts 
are normally available in emulsions whose 
characteristics can only be brought out by 
special high alkali developers which have very 
poor keeping qualities. 

The first of the two new Peerless emulsions, 
designated Projection B, has high contrast 
and density. It is blue-sensitive, and is not 
color-sensitized. Projection B emulsion has 
the same speed as the former Peerless Projec 
tion Vellum, which it replaces, but the new 
emulsion is claimed greatly superior to the 
older product in both contrast and density. 
Its principal use is for making “‘blowups” from 
microfilm or glass template negatives. It is 
available coated on waterproof tracing cloth 
or on vellum. When developed in the recom 
mended developer formula, Projection B 
emulsion develops in from 45 sec to 2 min 
with good latitude. 

The second new Peerless emulsion, which 
has the same high contrast and density 
characteristics as Projection B, is designated 
as Neoflow. It is available coated on vellum, 
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on 005 document stock (100 gm), or on single 


weight 007 glossy stock. Originally de 
veloped for use in the Peerk S Neoflow re 
ducing camera, the new emulsion is a useful 


material for copying line work in any type of 
camera. Its speed is about twice that of the 
new Projection B emulsion. Neoflow is an 
orthochromatic emulsion, with sensitivity ex 
tending well into the orange band, which 
makes it suitable for copying blueprints and 
other colored original In the recom 
mended formula, Neoflow develops in from 45 
ec to 2 min 


Variable Speed Drives 


Link-Belt P.I.V. (positive, infinitely vari 
able speed) drives are now available in two 
new types for 20- to 25-hp applications, the 
company has announced. 

In addition to the basic H-6 P.L.V. of 25 hp 
capacity, Link-Belt Co. can now supply an 
HG-6 drive, furnished with either a single 
reduction input or single-reduction output 
helical-gear attachment, or an HGG-6 drive, 
furnished with both a single-reduction input 
and single-reduction output helical-gear 
attachment 


Input gear reductions are available from 
1.93:1 minimum to 5.82:1 maximum, and 
output gear reductions from 1:1 to 6.33:1 
Speed-increasing gear sets are also available. 

The complete Link-Belt line includes 
P.LV. drives in eight sizes, ranging from 

to 25-hp. capacity, with ratios up to 6:1, 
in 16 types, for horizontal and vertical 
mounting, with and without helical gears 
and integrally mounted motor. 

The P.LV. variable-speed drive claims 
accurate speed control adjustable over a 
wide range of speeds. It transmits power 
positively, without slip, by means of a drive 
chain with self-forming metal teeth that 
engage with radial grooves in two pairs of 
cone-shaped wheels. Ratio is changed by 
altering the effective diameter of the wheels. 

Link-Belt Folder No. 2374, recently re 
leased, provides detailed information on the 
ize 6 P.I.V., in its three types and many 
ratios and assembles. A copy will be fur 
nished by Link-Belt Co., 307 N. Michigan 
Ave., Chicago 1, Ill., on request. 


Force-Measurement Load Cells 


I'wo new series of “precision” and ‘“‘extra 
precision” type Baldwin SR-4 load cells for 
measuring forces and weights, based on th 
SR-4 bonded resistance wire strain gage, 
have been announced by Baldwin-Lima 
Hamilton Corp., Philadelphia 42, Pa. The 
include 18 compression load cells (Type CX 
and CXX) in nine capacities ranging fron 
$0 to 200,000 Ib and 16 tension load cell 
(Type TX and TXX) of eight cap 
ranging trom 500 to 100,000 Ib. 


These precision and extra-precision load 
, 
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THIS NEWS CLIPPING 
suggests one way to make more money. 
Winn & Lovett’s “sharply higher earn- 
ings” prove that a dollar saved is still a 
dollar earned. 

“Mechanization”’ saved more than 50% 
of Winn & Lovett’s handling bill. ‘‘Mech- 
anization”’ in this case means a fleet of 
CLARK fork trucks and towing tractors, 
operated ona well-planned schedule. These 
savings, together with increased retail vol- 
ume and retail operating improvements, 
resulted in “sharply higher earnings,’ and 
the company made financial headlines. 

The moral of this story is this: 

Call in your local CLARK dealer to 
discuss ways to cut handling costs. That’s 
what Winn & Lovett did, and look what 
happened! 


CLARK FORK TRUCKS 


INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BATTLE CREIK 58, MICHIGAN 


Please send Condensed Catalog Hove representative coll 








Driver Tr ng Movie 


Nome 


Street — — 








City Zone State 


AUTHORIZED CLARK INDUSTRIAL TRUCK PARTS AND SFRVICE STATIONS IN STRATEGIC LOCATIONS 
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WO 4 K.. THE FRONT LINE OF THE NATION'S VITAL 
DEFENSE PROGRAM. Sandia Corporation is engaged in the 
development and production of atomic weapons—a challeng- 
ing new field that offers opportunities in research and develop- 
ment to men with Bachelor's or advanced degrees, with or 
without applicable experience. Here you can work with able 
colleagues, eminent consultants and superior facilities on ad- 
vanced ‘projects of high importance — and also build a 
permanent career in a rapidly expanding field with a company 


that recognizes individual ability and initiative. 


LIVE IN ALBUQUERQUE, THE HEART OF THE SUNNY 


SOUTHWEST. Located in the historic Rio Grande Valley at 
the foot of the Sandia Mountains, mile-high Albuquerque is 
famous for its climate—mild, dry and sunny the year around. 
A modern, cosmopolitan city of 150,000, Albuquerque offers 
unique advantages as a place in which to live. Albuquerque's 
schools, churches, theaters, parks, and modern shopping facil- 
ities afford advantages of metropolitan life—yet hunting, 
fishing, skiing and a multitude of scenic and historic attractions 
may all be found within a few hours’ drive of the city. New 
residents have little difficulty in obtaining adequate housing. 


E NJO ' THESE OTHER IMPORTANT ADVANTAGES. 


These are permanent positions with Sandia Corporation, a sub- 

sidiary of the Western Electric Company, which operates 

Sandia laboratory under contract with the Atomic Energy 
Commission. Working conditions are excellent, and 
salaries are commensurate with qualifications. Liberal 
employee benefits include paid vacations, sickness ben- 
efits, group life insurance, and a contributory retirement 
plan. This is not a Civil Service appointment. 


Application lo: 


ake 
PROFESSIONAL EMPLOYMENT 
DIVISION B 











SAND 


SANDIA BASE 
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cells are mechanically and electrically inter- 
changeable with standard cells; that is, they 
have the same nominal resistance, 120 ohms, 
their voltage output at rated capacity is the 
same, two millivolts per volt, and cells of a 
given capacity have the same physical dimen- 
sions. The essential difference between the 
classes of cells is the finer tolerances to which 
the cells are calibrated and temperature- 
compensated. 

Applications of SR-4 load cells for elec- 
trical weighing include static weighing of 
storage tanks and hoppers, conveyors, air- 
craft, trucks, locomotives, freight cars, and 
automotive forces and loads. Thrust meas- 
urement of turbo-jets, ram-jet, turbo-prop, 
and powdered- and liquid-fuel rocket-propul- 
sion systems have been made extensively by 
this equipment. 


Drying Metal Parts 

An inexpensive far-intrared electric heating 
installation has speeded up drying of metal 
parts for Unistrut Corp., Wayne, Mich., an 
announcement by Edwin L. Wiegand Co. re- 
ports. Twelve Chromalox electric radiant 
heaters rated at 1.8 kw each focus far-infrared 
heat on parts as they leave the washing and 
bonderizing tunnels. 

With a conveyor speed of 6 ft per min, 3000 
lb of brackets, angles, channels, clamps, and 
similar parts are dried per hour. Insulation 


and reflective aluminum sheeting are used to 
retain heat in the oven as much as possible. 

The escalator-type oven used here is said 
to be rather unusual, but well suited for the 
job being done. The all-metal radiant heaters 
are mounted at an oblique angle to assure 
even absorption of heat by the passing work. 

Heat regulation for varying .part sizes is 
provided by variable-input controllers and 
magnetic contactors. Controller settings 
can also be varied to compensate for changes 
in rinse temperature, ambient building tem- 
perature, and humidity. 

More information about the application of 
Chromalox radiant heaters is available from 
Edwin L. Wiegand Co., 7646 Thomas Blvd., 
Pittsburgh 8, Pa. 





Use a CLASSIFIED 
ADVERTISEMENT 
for Quick Results 
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Stainless-Steel Chemical Meter 


Accurate volumetric measurement of cor- 
rosive products, including caustic soda, con- 
centrated sulfuric acid, many other acids, 
ammonia, and fruit juices, is possible with 
the Niagara Chemical Meters manufactured 


by the Buffalo Meter Co., Buffalo, N. Y. 





This meter in its modified and improved 
design operates on the same displacement 
principle that has been successfully time- 
tested in the measurement of many types of 
liquids. Type 316 Stainless Steel is used for 
all parts exposed to the liquid (instead of 
the bronze), except the measuring piston. 
Catalog is available from the Buffalo Meter 
Co., 2939-P Main St., Buffalo 14, N. Y. 





RESEARCH 
ENGINEER 


Man to coordinate research pro- 
gram for a large progressive com- 
pany in the field of propulsion 
including reciprocating engines, 
gas turbines, unconventional power 
plants and propellants. Requires 
a man interested in research with 
experience in directing research 


programs in propulsion or related 
field. 


All replies confidentia 


Box ME 1730 
221 W. 41 St., N. ¥. 36 
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Goulds Fig. 3705 
Chemical Centrifugal Pump. 


Capacities to 720 G.P.M. Heads to 200 ft. 


Now available in 


these 8 different 
materials! 


You know the Goulds Fig. 3705 as the pump that is saving 


chemical plants thousands of dollars in handling corrosive liquids such as 


acids and alkaline liquors. 


You've asked if it could be supplied in materials other than 


stainless steel 316 and FA-20. Here’s the answer: 


You can now take your choice of these eight different materials: 


I. Stainless steel 316 
2. Stainless steel FA-20 
3. Stainless steel 304 


All iron 


wt = 
. . 


All bronze 


6. Bronze fitted 


7. All iron, 
stainless steel trim 


%. All bronze, 
stainless steel trim 


And you can take advantage of these four saving benefits: 


a. Long packing life and freedom from 
leakage—Stufling box on suction side 
of impeller means pressure is limited to 
suction head. 


. Easy cleaning and inspection — Suc- 
tion and discharge connections in casing 
permit) removal of casing cover and 
impeller without disturbing piping. 


To get full information on these 


sions, contact your nearby Goulds 
representative, or clip and mail 


the coupon for new Bulletin 725.3. 


Bilas’ 
| 





new materials, plus performance | 
curves, specifications and dimen- p | 
' 


c. Impeller clearance adjustable for 
wear— By loosening and sliding end cap 
along shaft you expose locking collar on 
outboard ball bearing, permitting you 
to readily adjust impeller position. 

d. Low parts inventory Interchange- 
able parts permit you to keep inven- 
tories down and prevent excessive 

down-time. 


GOULDS PUMPS, INC. 
Dept. ME, Seneca Falls, N. Y. 


1 
| 
| 
| 
Please send me Bulletin 725.3. | 
Name Title ; 
Company | 
| 
Address | 
City Zone State ; 
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WELDING CURRENT vs. 
_ ELECTRODE DISPLACEMENT 


MULTIPLIER 
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Physical Setup: An electrostatic-stored- 
energy “Weldpower” welding control 
and associated welding head for resist- 
ance welding of non-ferrous materials. 
The Problem: To correlate displace- 
ment of the welding electrode with the 
flow of welding current to determine 
the rate of “follow-up” (forging 
motion) during welding of copper and 
other non-ferrous materials. 

The Solution: Both welding current 
and electrode position are plotted 
against time on a dual-beam cathode- 
ray oscillograph* operated with both 
channels on a common time base. The 
oscillograph sweep is triggered by ex- 
ternal equipment which triggers the 
sweep shortly before the welding action 
to insure that the presentation will be 
in the center of the screen. 

The welding-current waveform (A) is 
derived from the voltage drop across 
a high-current shunt. This voltage is 
proportional to the welding current and 
is fed to one channel of the cathode- 
ray oscillograph. At the same time a 
timing oscillator feeds 1000 cycle-per- 
second voltage pips into the z-axis of 
this channel to provide blanking marks 
at 0.00] second intervals. 

A flag on the welding electrode par- 
tially interrupts a light beam as the 
electrode travels downward. The light 
beam is focused on a multiplier photo- 
tube. For the short electrode travel, 
the multiplier phototube output is 
proportional to the position of the elec- 
trode at any instant and this output is 
applied to the second channel of the 
cathode-ray oscillograph (B). The 
oscillograph screen was calibrated by 
static measurements of current and dis- 
placement. 

In this test, a cross-wire weld was made 
on #18 hard-drawn, tinned copper wire. 
The oscillogram, taken with an oscillo- 
graph-record camera**, shows that the 


*Du Mont Type 322 **Du Mont Type 297 


‘ ‘ 
eye 
: r~ | 


ae 


"CATHODE-RAY 
Bf OSCILLOGRAPH 


ean + 
edeowclll lb, 


te ae 


current (A) with 0.001 second timing 
marks imposed, rises to the 8000 am- 
pere peak (1) in about 0.002 seconds. 
Waveform (B) shows that the metal 
to be welded became plastic at the peak 
current where the downward travel of 
the electrode began (2). After 0.004 
seconds the metal solidified, electrode 
motion stopped (3) and the weld was 
completed. In this time the electrode 
traveled downward 0.025 inches (3). 
Variations in (B) following the com- 
pletion of the weld result from slight 
mechanical oscillation in the welding 
head. This identical setup is used to 
plot the force exerted by the welding 
electrode during the welding cycle ex- 
cept that the displacement waveform 
(B) is differentiated twice (d2s/dt2) 
with very simple electrical circuits to 
derive force. 

An application of cathode-ray oscillog- 
raphy by the Raytheon Manufacturing 
Company, Equipment Engineering 
Division, Waltham, Massachusetts. 


For further information concerning the Du Mont 


instruments used in 


this application, contact: 


ALLEN B. DU MONT LABORATORIES, INC. 


Technical Sales Department + 760 Bloomfield Avenue, Clifton, New Jersey 
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Packaged Brazing Rings 

4 new method of packaging pre-tormed 
brazing rings to speed up production brazing 
and to eliminate costly waste from bent ends 
and tangling has been announced by Alloy 
Ring Service, Inc., of Indianapolis, Ind. 

The packaging method supplies the pre 
cision-made rings fitted on a cardboard tube 
or dowel rod. 

Alloy brazing rings are being used exten 
sively by Servel, Inc., manufacturers of 
domestic and industrial refrigeration and air 
conditioning equipment. Alloy precision 
formed rings are claimed to be tree of burrs 
and to possess perfect fit. 

Alloy Ring Service, Inc., manufactures 
commerical silver alloys, copper, and soft 
solder. 4 comple te catalog of Alloy brazing 
supplies is available upon request. The 
company also offers advice and technical 
assistance on problems in brazing operations. 
Details may be obtained from Alloy Ring 
Service, Inc., 1095 East 52nd St., Indian 
apolis 5, Ind. 


BUSINESS 
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Emsco To Make 
Ball Bearing Swivel Fittings 

In a trend to wider diversification of the 
Emsco line of oil field and related products, 
the addition of a swivel-fitting department 
has been announced by William T. Powell, 
president of Emsco Mfg. Co. 

Emsco has acquired the swivel-fitting 
business of the Rasmussen Mfg. Co. of Holly 
dale, Cal. These fittings, formerly sold by 
them under the trade name Ramsco, will be 
known as Emsco Swivel Fittings. 

Heading up the swivel fitting sales program 
will be E. R. (Pop) Atkins, with headquarters 
at the Los Angeles plant of Emsco. 


New Foote Bros. Office on 
West Coast 

Foote Bros. Gear & Mac hine Corp., Chi 
cago, Ill., has opened a new branch office for 
sales and service in California. It is located 
at 3529 Firestone Blvd., Southgate, a suburb 
of Los Angeles, and is under the direction of 
Robert E. Utermohlen. 

In addition to producing all types of com 
mercial gearing, Foote Bros. has facilities for 
the manufacture of special, large-size gears 
and Duti-Rated Lifetime Gearing. 

Foote Bros. also makes a c ymplete line of 
parallel shaft, straight-line, and right-angle 
speed reducers for heavy-duty applications, 
horizontal or vertical. 


Hyatt Bearings Expands 

Hyatt Bearings Div. of General Motors 
Corp. in Harrison, N. J., has announced 
that, for the first time, its exclusive self 
aligning Barrel Bearing is available in volume 
quantitities for general industrial applica 
trons, 

The recently expanded Hyatt Bearings 
Plant at Clark Township, N. J., will provide 
the additional facilities for expanded produc- 
tion. The new Clark Township Plant is 
described by Hyatt as one of the most modern 
bearing plants in the world. 
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Hynes equipment includes tubular, multi 


gr oy ere Turbine Equipment Co. Acquires Ait To wes wa = rs ay eee rd 4 
. . re ‘ S Su as at 
a Hynes Electric Fluid Heaters ing, tank heating, air convection-heating, 
With the dissolution of Rowan and Bu Turbine Equipment Co. New York City, and lubricating oil purification by centri 
chanan, fornier Tepresentatives of the United has announced the formation of its Hyn« tuging, and also for such  special-process 
States Gasket Co. in the Houston area, USG Electric Heating Div., for engineering, ipplications as heating viscous or inflam 
has elected to continue with the newly formed manufacturing and sales of Hynes indu mable liquids in equipment, vessels, and 
Wm. C. Buchanan Co. of 4101 San Jacinto trial electric-heating equipment. Lee P pipe lines to speed up and improve processes 
St., Houston 4, Texas Hynes, who developed the equipment, will in chemical plants and plants of textile, 
be retained as electrical and mechanical paper, rubber, paint, plastics, metal-working, 
consulting engineer. and other industries 


Reliance Electric Expands 


A further expansion by the Reliance Elec- 
tric & Engineering Co., Cleveland, Ohio, in 
its engineering and technica’ service facilities 
on the West Coast will include the establish 
ment of a direct factory sales office in San ru C U me ISAS @) g 
Francisco and additions to its engineering ; 
personnel in both San Francisco and Lo 


Angeles, it has been announced by E. FE 
Helm, sales vice president 
The new sales office will serve accounts in 


northern and central California and north 
west Nevada, including those formerly 


served through the offices of the Fred G. Quickly, easily assembled with Hollaender Slip-On Fittings 
Guthrie organization of San Francisco. z oe : 
of Alcoa Aluminum. Other types of fittings also available. 


SPS Fiftieth Anniversary Book 


The Standard Pressed Steel Co., Jenkin 
town, Pa., has contributed something new to 
the evolution of industrial anniversary vol 
umes by not paying much attention to the 
past inits 50-year book. Entitled “50 Year 

A Start for the Future,” the book does not 
show pictures of the first plant, officers in 
sideburns and a worried look, or relics of the 
early days. 

Standard Pre ssed Steel produce socket 
head screws, dowel pins, pressure plugs, 
locknuts, specialty parts for the aircraft in 
dustry and others, and shop equipment 

In text and some 60 pictures, the golden 
anniversary book shows the company in op 
eration, reveals its policies, practices, and Nt | 
purposes 1n sections devoted tots ¢€ mploy« es, 


its products, and its progress. 

A score of pictures, howing a cross se RAILINGS SCAFFOLDS RACKS 
tion of the products of American industry, 
suggest the extensive application of SPS 


fasteners, Advantages of Alcoa Aluminum Pipe: 


Sheffield To Handle 
Cavitron Machine Tools 

The Sheffield Corp., Dayton, Ohio, will 
henceforth design, manufacture, and market . , 
Condes taaaiiiins Gai. anand a. telen 2. STRONG-—Has excellent mechanical properties. 
announcement by the Cavitron Corp., : ; ; 
Long Island City, N. Y., and Sheffield. 3. LIGHT—Schedule 40 aluminum weighs one-third as much as schedule 
In addition to Sheffield’s exclusive distribu AO steel. 
tion rights for the United States and Canada, 


both concerns will join in marketing the 4. ECONOMICAL— Requires little or no maintenance. 


machines abroad. The agreement provides 

that the Cavitron Corp. will continue to ; 

produce the ultrasonic transducers and 5. BRIGHT AND CLEAN— Modern, good-looking appearance. 
generators, being the originators of the ultra 

sonic machining process and holders of the 






































1. RESISTS CORROSION— Withstands most contaminated atmospheres 
without painting. 





basic patent rights, and will issue license Most Alcoa distributors and 
for the process through Sheffield. jobbers stock structural pipe 
The Cavitron machine tool utilizes an and fittings in standard sizes, ae | 
ultrasonic vibrating head and an inexpensive but Alcoa can supply other Cc a et 2) 
tool, such as soft steel, for the precision cut sizes to your specifications. \ © 
ting of hard and brittle materials, either Consult your local Alcoa Sales e y 
ferrous or nonferrous, such as the carbides, Office or write: ALUMINUM 
germanium, hardened tool steels, sintered COMPANY OF AMERICA, 903-m 2s rT «  # Ui ag | 
aluminum oxide, quartz, industrial crystals, Alcoa Bidg., Pittsburgh 19, Pa. 
ferrites, various types of glass, ceramics, and 
sapphire. ALUMINUM COMPANY OF AMERICA 
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154 ideas 
on ways 
To use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sulftide 


ALITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 


New York City 36NY 
Please send me your Free Booklet 
on Moly-sultide 
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Spring Production in Transit 

A busy spring coiling machine hardly 
skipped a beat in recent moving operations 
at Seaboard Coil Spring Div. of Associated 
Spring Corp. Operated in transit by a small 
gasoline engine, the machine kept producing 
torsion coils for television tuners as it con 
tinued on its way by trailer from the former 
Seaboard plant at Los Angeles to Seaboard 
Div.’s new plant at 15001 S. Broadway, 
Gardena, a section of Los Angeles County. 
The new buildings, totaling 90,000 sq ft, also 
contain a hot-wound spring department in 
addition to the regular types of mechanical 
springs. Seaboard is the newest of the ten 
divisions of Associated Spring Corp. located 
throughout the United States and Canada. 


LATEST 
CATALOGS 





Industrial Fans 

Aerovent Fan Co., Inc., has published a 
64-page illustrated guide to modern indus- 
trial ventilation and air movement, contains 
engineering, installation, and operating data 
for standard and special-duty fan applica- 
tions. Pertinent details for calculating duct 
sizes, friction losses, performance, and horse- 
power requirements are given. Specifica- 
tions and descriptions of all Aerovent Fans 
and accessory equipment are included. 

Cc opie S can be obtained from Aerovent Fan 
Co., Inc., 720 East Ash St., Piqua, Ohio. 


Flexible Metal Hose, Expansion 
Joints, Instrument Bellows 

Flexonics Corp., formerly Chicago Metal 
Hose Corp., has released two publications 
on its products. 

A two-color 16-page product design cata- 
log, Catalog CMH-132, on flexible metal 
hose and instrument bellows is pointed spe- 
cifically to uses of these products by original 
equipment manufacturers. 

The bellows section features specifications 
and includes detailed information on Flexon 
stainless steel, brass, and bronze bellows, 
bellows assemblies, and bellows devices. 
The hose section features specification and 
application data on convoluted and corru- 
gated types of flexible metal hose, as well as 
details on flanges, Couplings, and other 
fittings. Also included are CMH special 
purpose hose assemblies, and_ installation 
instructions. 

An illustrated eight-page bulletin, Catalog 
No. 133, describing the Flexon line of expan- 
sion joints presents basic data necessary to 
the proper selection and application of pipe 
line expansion joints. 

Highlights of the bulletin include a dis- 
cussion of types of pipe-line motion fre- 
quently encountered, and methods of hand- 
ling this motion. Also covered are complete 
specifications for low- and_ high-pressure 
units, and detailed information on special 
types of joints including Flexoniflex, good 
for pressures to 5500 psi. A section deals 
with the proper guiding and anchoring of 
expansion joint installations. 

Requests for either of the above catalogs 
should be addressed to Flexonics Corp., 1305 


S. Third Ave., Maywood, Ill. 
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Methods, 


process engineers 
Interested in 

flying H/GH— 

on a new job? 


The automatic altitude control above, 
engineered at Honeywell, holds air- 
craft at any desired altitude — from 
sea level to 50,000 feet. 

You can work on such interesting 
automatic control projects —if you 
join Honeywell. 

And right now we have several 
openings for experienced engineers 
who are interested in flying high on 
a new job thar offers almost unlim- 
ited opportunity. 

Duties of the jobs. Supervise the 
tooling, processing and planning 
necessary to transform blueprints into 
finished products. 

Requirements. B.S. or M.S. in 
Mechanical, Electrical, Industrial or 
Chemical Engineering desirable. 
Atmosphere. A company which is 
growing rapidly, steadily and soundly. 
The challenge of production is ever 
present. 

Openings. In Minneapolis and 
Philadelphia. 

Write J. A. Johnson, Engineering 
Placement Director, Dept. ME-12- 
184, Honeywell, Minneapolis 8, Min- 
nesota. Learn in detail about the sig- 
nificant Opportunities at Honeywell. 
And be sure to ask for our new book, 

Emphasis on Research.” 


Honeywell 
[Hi Fiat inn Conttols. 
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Spectfy THOMAS «i's 
FLEXIBLE COUPLINGS 


for Power Transmiss‘on to 
avoid Costly Shut-Downs 








DISTINCTIVE ADVANTAGES 
EXPLANATION 
Requires No Attention 
Visual Inspection 
While Operating 






















NO MAINTENANCE 








No Wearing Parts 
Freedom from Shut-downs 








NO LUBRICATION 





No Loose Parts 
All Parts Solidly Bolted 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


NO BACKLASH 








CAN NOT 
“CREATE” THRUST 



























MANENT Drives Like a Solid Coupling 
vSeamentl Elastic Constant Does Not Change 
CHARACTERISTICS Original Balance 's Maintained 








Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 













Thomas Couplings 
are made for a wide 
range of Speeds, 
horsepower and 
shaft sizes, 











THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
Engineering Catalog No. 51 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Product Research 


A new brochure, “Product 
Bulletin A, dealing with the development of 
new products, improvement of an established 


discovering new uses for it or a 
material for it, is available by writing to 
| Arthur D. Little, Inc., 30 Memorial Dr., 
Cambridge, Mass. 


Electronics Equipment 


A 16-page summary of equipment available 
for use in the electronics industry can now be 
| obtained from the Westinghouse Electric 
| Corp. The booklet gives descriptions, ap- 


plications, and operating ranges for such | 


equipment as surge comparison testers, port- 
able balancers and vibrographs, magnetic 
amplifiers, transistors, capacitors, and relays. 
Although devoted largely to that kind of fin 

| ished equipment, the booklet also gives infor- 

| mation on such semi-finished material as 
transformer cores and magnetic materials and 
alloy Ss. 


of what equipment is available, the booklet 
also gives brief technical data. For a copy 
| of this booklet, B-6093, write Westinghouse 
Electric Corp., Box 2099, Pittsburgh 30, Pa. 


| Variables Measured by Capacitance 


How to determine the level, weight, dis- 
placement, composition, thickness, moisture, 
and other previously unmeasurable charac 
teristics of difficult fluids and solids is ex- 
plained in a new series of Technical Infor 
mation Sheets issued by The Foxboro Co. 
of Foxboro, Mass. Based on practical in- 
dustrial uses of Foxboro Capacity Dynalog 
Instruments, the data show the application 
of capacitance measurement to processes 
which cannot be measured by conventional 
means. 

Measurements of composition and level 
are explained in detail. To test product 
| quality in a flow line, the instrument is calli 
| brated in terms of chemical properties such as 

percentage of acetic acid in acetic anhydride, 

or the percentage of toluene in hexane. For 
level changes of fluids such as HF acid or 
chlorine, the instrument measures the dieclec- 
tric constant between a probe and the tank 
wall, which act as the two plates of a capaci 
tor. Also measurable is the interface level 
between two dissimilar fluids such as hydro- 


| carbon and water, which produce changes in 


| dielectric as the interface level changes. 
Another section covers applications invols 
ing mechanical motion and position, such as 


dimensional measurement of sheeted plastic, 


fabric, and paper, or the angular deflection of 
a rotating spindle used in measuring the vis- 
cosity of foods and other products. By a 
system of linkages, the rotor of an air capaci- 

| tor varies the capacitance in proportion to 
the variable being measured. 

Also described the Dynalog Sheet 
Weight Recorder, used to measure the thick- 
ness of plastic sheets and to weigh tire cord 
fabric and rubber gum stocks. Weight or 
thickness is determined by passing the sheet 
stock through a measuring head which re 
spends to the dielectric properties, and hence 
weight or thickness, of the material. 

Iastrument data and circuit diagrams are 
also featured in the Technical Information 
Sheets, copies of which will be sent on request. 


1S 


Research,” | 


product or the method of producing it, and | 
better raw 


Designed primarily to give users an idea 
¥ | 






















| Wexf_ THE SUPERIOR 
xy BRIDGE DECKING 
FOR SMALL 


OR LARGE JOBS 


* 80% OPEN 
SELF-CLEANING 
SELF-DRAINING 
NON-FLOAT 

NOT AFFECTED 

BY WIND PRESSURE 
LIGHT WEIGHT 
STRONG, SAFE 
ROAD SURFACE 
MINIMUM OF 

ROAD MAINTENANCE 


= 


>» » 









“A BRIDGE 
is ONLY AS GOOD 
AS ITS DECK 


* Also gratings for 
bridge sidewalks 
and gutter catch 
basins. 

e No accumulation of 
dirt or snow. 


' ° For further 

information an 
engineering data 
ask for catalog. 








IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5010 27th St., Long Island City 1, W. Y. 
1810 10th St., Oakland 20, California 


Dec EMBER, 1953 - 59 








& r- maintain Visually clean 

eee, stacks at all times, industry 
Industry looks to ‘> is turning to the long ex- 
* perience of Research Cor- 


RESEARCH ir poration in the design and 
CORPORATION i= manufacture of highly 


eficient Cottrell Electrical 


for high 3 Precipitators. We've spent 


40 years in solving such 


dust collection z 8 problems as nuisance abate- 


f ; ment, cleaning gas for 
efficiencies “5% subsequent use and recover: 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


PULP AND PAPER INDUSTRY 


CHEMICAL PROCESS 
AND STEEL INDUSTRY 





RESEARCH CORPORATION 
405 Lexington Ave., New York 17, New York 
122 South Michigan Ave., Chicago 3, Illinois 

Bound Brook, N. J. e Grant Building, Pittsburgh 19, Pa. 





NICHOLSON TRAPS 


SAVE CAR OF COAL WEEKLY 


7 for This Large Steam User 


Following replacement of all and more even temperatures 
steam traps of various makes, which Nicholson traps effect. See 
with Nicholson units, an Eastern why large industrial and institu- 
college reports: — ‘‘An average tional steam users are increas- 
coal saving of 1 carload per week —_inglystandardizing on Nicholsons. 
besides much better heat distri- 5 types; for heat, power, process; 
bution.” Creditisgiventhehigher sizes 14" to 2”; press. to 250 Ibs. 





Send for BULLETIN 853 
219 Oregon St., Wilkes-Barre, Pa. 


CSR NICHOLSON Jy 


TRAPS -VALVES -: FLOATS 
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Ultrasonic Cleaning 


How the ultrasonic generator works, the 
principles of high-frequency sound cleaning, 
and examples of present applications are 
explained in a new bulletin announced as 
available from the General Electric Co.., 
Schenectady 5, N. Y. 

Designated GEA 6056, the two color, tour 
page publication explains how the ultrasonic 
action of the generator hastens cleaning by 
as much as 100 times. Photographs and 
drawings show components of the equipment 
and the generator in use. 


Boiler Burners 

A new 16-page catalog, No. 5052, on Iron 
Fireman horizontal rotary oil burners, com 
bination oil-gas burners, and forced-draft 
packaged burners for oil and combination 
oil-ga firing, has been issued. Illustrations 
and text cover features of the burners, in 
cluding Oil Volumeter, prewired control 
panels, ignition system, e@il pre-heating ap 
paratus, and forced-draft equipment. The 
catalog contains numerous cutaway illustra 
tions and full data on models and capacities 
Copies are available, at no charge, from Iron 
Fireman Mfg. Co., Cleveland 11, Ohie. 


Grinding Cemented Carbides 


A booklet entitled “Grinding Cemented 
Carbides,” 39 pages, illustrated with dia 
grams and photographs, describes techniques 
and abrasive products developed to obtain 
efficient and economical carbide too! manu 
facture and maintenance. 

Included are appraisals of the advantages 
and limitations of the use of green grit and 
diamond grinding wheels. Wheel recom 
mendations covering many specific grinding 
applications are also included. 

The booklet is free of charge from The 
Carborundum Co., Niagara Falls, N. Y. 


Magnetic Brake 


A four-color leaflet on its magnetic brake 
is being distributed by the Reuland Electric 
Co. Emphasis is on the simplicity and speed 
of the magnetic-brake operation. Among 
the other features briefly covered are: single 
or double-end shaft, manual release with au 
tomatic reset, smaller size, automatic lining 
wear adjustment, gear-type hub, one-piece 
housing, NEMA “C”’ face- or foot-mounted 
types, and availability in 3, 6, 10, 15, and 25 
ft-lb continuous-duty ratings or 3, 6, 10, 15, 
25, and 35 ft-lb intermittent-duty ratings. 

Copies are free from Reuland Electric 


Co., Alhambra, Cal. 


Ultrasonic Testing Device 

The Sperry Ultrasonic Reflectoscope, a 
non-destructive testing instrument used to 
test metals and other materials for surface 
and internal defects, is described and illus- 
trated in Bulletin 50-105. The Reflecto- 
scope produces pulses of ultrasonic sound 
waves which are transmitted into the ma- 
terial and reflected back by any disconti- 
nuity, whether in the material or on the oppo- 
site side. 

Two pages of photographs show uses of the 
Reflectoscope with raw materials, manu 
facturing operations, finished products, and 
preventive maintenance. Principles, ad 
vantages, applications, technique, the variety 
of search units, specifications, and accessories 
are described in the eight-page booklet, which 
is available on request from Sperry Products, 
Inc., Danbury, Conn. 
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Cathode-Ray Oscillograph 


Phe Allen B. Du Mont Laboratories, Inc 
Instrument Div., offers to interested engi 
neers ““The Oscillographer,” a publication de- 
voted to the uses and developments of the 
cathode-ray oscillograph. Vol. 14, No. 1, 
contains the third part of a three-part articl 
on “‘Function and Design of Transducers for 
Oscillography.”” Several new items of equip 
ment are also listed and described. Vol. 
14, No. 2, features part one of an article 

lechniques in Pulse Measurements.”’ Cop- 
ies are available from the Instrument Div., 
at 760 Bloomfield Ave., Clifton, N 


- 


Non-Destructive Test Techniques 


In Bulletin SK-2, Schutte & Koerting Co., 
manufacturer of high-pressure, high-tem 
perature equipment for the power, chemical, 
petroleum, food, and allied fields, tells how 
new non-destructive testing equipment and 
techniques and a sound quality control pro 
gram are helping to provide equipment to 
meet ever-increasing pressure and tempera 
ture requirements. 

The booklet pictures and describes th 
operation of the company’s quality control 
program, and explains the equipment and 
techniques used. Among the methods men 
tioned are hydrostatic, pneumatic, tempera 
ture shock, polariscope, magnetic particle, 
and radiographic (x-ray and cobalt 60) testing 
and inspection. Magnetic particle and radio 
graphic techniques are described in detail 

Copies of Bulletin SK-2 can be obtained by 
writing to: Schutte & Koerting Co., Dept. 
\-A, Cornwells Heights, Bucks County, Pa 


Testing Instruments 


The Statham Development Corp. has pub 
lished two equipment bulletins and a tech 
nical-paper repr 

he bulletins cover Statham’s Rotary 
Accelerator, which provides a_ controlled 
variable centrifugal acceleration for calibra 
tion or testing, and the Model TC-1 Tem 
perature Test Chamber, for the performance 
of ambient temperature variation tests from 

65 F to 275 F. The paper, “Pressure 
Sensing Calculations for Aircraft and Guided 
Missiles,” by J. D. Humphreys, Northrop 
Aircraft, Inc., is printed as the June, 1953, 
issue of Instrument Notes, Statham’s periodi 
Cal 

Copies of these publications may be ob 
tained from Statham Development Corp., 
12401 West Olympic Blvd., Los Angeles 64, 
Cal. 


Water Demineralizing 

4 39-page booklet on treating water by 
demineralizing it now is available from th 
Cochrane Corp., Philadelphia, Pa., manu 
tacturer of water-treating systems, 

This “Handbook on  Demineralizing” 
explains the principles of ion exchange 
Applications of many anion and cation ex 
hange materials are discussed. A series of 
curves enable estir «tes of cost of operation 
of such systems to be prepared. The design 
and operation of demineralizer systems, both 
multi-stage systems and mixed-bed units, are 
described, and curves of water quality ob 
tainable from the various systems are in 
cluded. Operating results and flow diagrams 
of several existing plants are shown. 

Copies of this handbook, Bulletin 5800, 
may be obtained from the Cochrane Corp., 
17th St. below Allegheny Ave., Philadelphia 


32, 76. 














Dispose of mercaptans, aldehydes, 
organic and hydro-carbon vapors 
the new Catalytic Combustion way. 
Safe — Dependable — Complete 
— Low Cost. 

© Write for details today. 








since 1907 


Since 1907 The Cincinnati Gear Com- . 
pany has been producing quality gears, 
custom made to exacting specifications by 
expert craftsmen. Through these many decades 
of faithful and consistent service to industry, 
Cincinnati Gear has earned an enviable rep- 
utation—a reputation as a firm in which you 
can have complete confidence. This reputation 
is your assurance of complete satisfaction with 


every gear. 


Call, write or wire for full information. rn | 














@ REMOVES ODORS 

@ RECOVERS HEAT 

@ ELIMINATES CONDENSATE 
e@ REDUCES FIRE HAZARD 

















4546 GRAND RIVER 
DETROIT 8, MICHIGAN 


Fume Incineration for Industry 





Shaved 
Semi-hardened 
Helical Gear for 
High-speed Blower 


SPUR 

WORM 

INTERNAL 
SPIRAL BEVEL 
HELICAL 
HERRINGBONE 
*CONIFLEX BEVEL 
SPLINE SHAFT 


*Reg. U.S. Pat. Off. 





Seer Cinet Bar 


“Gears... Good Gears Only” _ 
__Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio 
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Wing Steam Turbines cost little or nothing to operate where 
their oil-free exhaust steam can be used in process operations— 
or in space heating. The Turbine acts as a reducing valve... 
its exhaust steam has been reduced to the pressures used in heat- 
ing and cooking operations. Wing Steam Turbines give an 
infinite range of speeds, easily controlled by throttling—and 
they are completely independent of any electric power failure. 


WING STEAM 





‘ | 
~~ TURBINES = 
—? —_—_ 


UNIT HEATERS 
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Wing Turbines furnish 
smooth, dependable 
power for compressors, 
pumps, fans, blowers, 
winches, generators, 
mixers and similar 
equipment 


OPERATING 
RANGES 


Horsepowers to 
150 b.h.p. 


Temperatures to 750°F. 
Pressures to 600 p.s.i. 
Back Pressures to 50 Ib. 
Speeds to 4000 r.p.m. 


Wing Steam Turbines are known for 
their rugged construction, troubie-free 
operation, long life. They have been 
serving industry for over a half-century. 
Write us for further information. Ask 
for Bulletin SW-la. 


L.J. Wing Mfp.Co. 


156 Vreeland Mills Rd. 
Linden, N. J. 


Factories: Linden, N. J. and Montreal, Can, 
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Furnace and Induction Brazing 


The advantages of furnace and induction 
brazing are told in a picture-story case-his- 
tory technique in a bulletin announced as 
available from the General Electric Co., 
Schenectady 5, N. Y. 

Designated GEA-5889, the 12-page, two- 
color booklet is the latest in the Company’s 
series on modern metal processing. ag 
les include cases where furnace brazing 
- replaced casting, forging, machining, and 
welding of parts; and where induction braz- 
ing has replaced torch brazing, soldering, 
and riveting. 


Corrosion-Resistance of 
Austenitic Steels 

“Corrosion-Resisting ‘Properties of the 
Austenitic Chromium-Nickel Stainless 
Steels,” Bulletin A-49, 32 pages, 18 tables, 
shows the results of tests on numerous aus- 
tenitic stainless steels in various solutions, 
acid, neutral, and alkaline. The booklet is 
a general publication that covers: the 
mechanism of corrosion resistance in stainless 
steels; factors affecting their corrosion; 
their behavior in various corrosive environ 
ments, marine and industrial atmospheres, 
in organic and inorganic acid salt solutions, 
and in halogen salts and weak and strong 
bases; and the preferred practice in con- 
struction and use of stainless steels. It is 
shown that nickel in combination with 
chromium increases the corrosion resistance 
in both oxidizing and reducing solutions. 
In addition it has desirable effects in promot 
ing austenitic structure and maintaining it 
during and following fabrication. Copies 
are available from the International Nickel 
Co., Inc., 67 Wall St., New York 5, N.Y. 


Load Center Substation 


Questions relating to the selection of a 
load center unit substation to meet specific 
power requirements are answered in a 24 
page bulletin released by Allis-Chalmers Mfg. 
Co. 

The bulletin explains what a load center 
unit substation is, how substations at load 
centers can help improve low voltage caused 
by heavily loaded feeders, and how they 
can be placed indoors or outdoors near the 
load. 

The selection of proper protective equip- 
ment for a specific system is also covered 
in the bulletin along with information on 
four types of available transformers: oil 
filled, sealed dry type, open dry type, and 
Chloroextol liquid filled. Size and dimen- 
sion tables show how much space load center 
unit substations require and nomograms 
are given to help in selecting the proper size 
breaker. The concluding pages of the bulle- 
tin provide data to indicate how a typical 
specification for a 750-kva dry type load 
center unit substation appears when it is 
completed. 

Copies of the bulletin, ‘Power At Load 
Centers Pays Off,” 11B6285B, are available 
on request from Allis-Chalmers Mfg. Co., 
949 S. 70th St., Milwaukee, Wis 





For Consulting Engineers 
Turn to Page 134 
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Vacuum Printer Weld Standards Refrigeration Manual 
A new four-page two-color brochure pub To enable the engineers of machinery \re vised edition of the Trane Refrigeration 
lished by Peerless Photo Products, Inc., manufacturers and fabricators to acquire Manual has been published by The Trance 
Shoreham, Long Island, N. Y., d scribes in both cost and quality control over welding Co., La Crosse, Wis., manufacturer of heating, 
detail the design and ops rating principles operations, The Lincoln Electric Co. of air conditioning, and ventilating equipment 
this manufacturer's new ‘ + ric Hand”’ Cleveland, Ohio, has created and is making Phe manual gives information on installa 
vacuum printer. ivailable a set of Weld Standards. The tion, operation, and servicing of refrigeration 
The Magic Hand is a lightweight, flexibl Standards are available on tracing paper so equipment tor contractors and servicemen 
rubber blanket which replaces the conven that they can be blue-printed or otherwiss Che latest edition of the Trane Refrigeration 
tional heavy, rigid lid of other vacuum reproduced. The weld Standards are based on Manual contains two new chapters on re 
printers. In operation, this blanket is said procedures developed by Lincoln and the weld frigeration piping. Other changes include a 
to simulate the action of the human hand in symbols of the American Welding Society. new chapter on refrigeration system contro 
moothing down the material to be copied and The Weld Standards, with a letter designa a revi ed chapter on ervice operation, and a 
holding it firmly in position against the glass tion, specify according to plate thickness completely revised refrigeration syst 
for perfect register. The Magic Hand blan both the type and size of weld as well a ervice analysis chart. 
ket squeezes out the air as it rolls down over how it should be made The manual begins with a discussion of 
the material when the lid of the printer is For a specified thickness Weld Standard refrigerants and th refrigeration evek 
lowered, and the vacuum can therefore be give the electrode type and size, the polarity Succeeding chapters give detailed informa 
drawn more rapidly and with very little pre and current, electrode melt-off rate, arc tion concerning the selection, installation, 
ire on the lid, according to Peerless. speed, number of passes or beads, feet of and servicing of all the component parts ot 
Another feature of the Peerle Magic joint welded per hour, and the pounds of refrigeration systems, including evaporators, 
Hand printer de cribed in the brochure is electrode required per foot of weld. All + compressors, condensers, thermostatic ex 
three separate lighting svstems: white, for these factors are specified by using the Weld pansion valves, refrigeration system control 
ordinary printing; ve llow, for reflex printing Standard designation in con} inction with the equipment, motors and motor control equip 
ind ultra-violet, for very dense negatives and regular American Welding Society symbol ment, heat exchangers, dryers, valves, piping, 
ts automatic exposure control. Specifi Seontiond have been prepared for manual and accessories. The text is illustrated with 
cations for the three Sizes of Peesiess” Maas welding of butt welds, fillet welds, and lap photographs, drawings, charts, and graphs 
Hand printers, included in the brochure, give and corner welds in ail positions in both plat Now in its ninth printing since it was first 
print areas 38 & 50 in., 44 & 74 in., and 50 and sheet metal published in 1946, the manual has also been 
98 in. as available. Copies of the new Complete sets of 19 sheets on tracing paper used as «n educational text and source refer- 
brochure are available free on request from na loose-leat binder are av ailabk from The ence on. refrigeration by colleges and indu 
Peerl Photo Products, Inc., Shoreham. Lincoln Electric Co., Cleveland 17, Ohio, tries. The revised, 125-page manual can be 
lone Ialand NY for $1.00 per set, postage prepaid in USA; purcnased from Che Trane Co., La Crosse, 
: $1.50 elsewher Wis., tor $1.50 


WPS Engineering Department— quality begins here 


Att" REASONS WHY 
ost) PLAW-KNOX 
iS YOUR BEST BUY 


We factory-fit this one-piece 
Open Steel Flooring to your 
dimensions for easy installation 
You can cover dangerous 

open areas and add useful 





—p STRENGTH 
—p SAFETY 
—P> LOW UPKEEP 
—P> LONG LIFE conan tasitie all aed 

—P SELF-CLEANING USE COUPON FOR DETAILS AND PRICES 


~-----=<---------=-==4 | | TEAMWORK sctres ririne 


BLAW-KNOX COMPANY 
GRATING DEPARTMENT 
BLAW-KNOX EQUIPMENT DIVISION 
P.O. Box 1198 Pittsburgh, Pa 





Western Piping Supply gives customers fabricated piping 
of superior quality because every job is a team job. 
Design engineers, draftsmen and foremen work together 


. laying out each job to provide flexibility and sim 
Please send prices on. sq. ft. Grating as per specifications 


marked at right 





plicity, at lowest possible total cost. 


Please send prices on__Type____ Stair Treads___inches wide. You'll get these benefits, too, when you specify WPS. 
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COMPANY __ we 
eo nchiEs : WESTERN PIPING SUPPLY DIVISION 
ae ee a Sell THE LUMMUS COMPANY 


504 WEST 145TH STREET, EAST CHICAGO, INDIANA 


Representatives in Major Cities 


FABRICATORS OF CARBON AND ALLOY PIPING 


BLAW-KNOX street cratinc 
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ONLY THE BLOWERS 
BUILD THE DUAL-ABILITY LINE 


To meet the varying problems of handling air or gas, in industrial processes, 
Roots-Connersville builds two complete lines of blowers and exhausters— 
Rotary Positive and Centrifugal. Together, they cover capacity requirements 
from 5 cfm to 100,000 cfm in single units. Centrifugals are available in multi- 
stage units, as illustrated, or in single-stage types. 


Thus, this exclusive dual-ability line permits selection (without prejudice 
as to types) to meet the needs of most moderate pressure applications. 
Regardless of their sizes or types, R-C 


Blowers are unmatched in reliability, oper- 

ating economy and long-time performance. Roors-CONMERSVILLE 
Built into them is almost a century of ° 3 
specialized experience in handling gas and Guoluale . 


air, which is our exclusive business. 

In addition to blowers and exhausters, 
R-C products include a wide range of gas 
and vacuum pumps, meters, inert gas 
generators and other related equipment. 
So, whenever you have a need for moving 
or measuring gas or air, we suggest consul- 
tation with the R-C Specialists. 


00TS- ONWERSVILLE BLOWER A DIVISION OF O22. 58R INDUSTRIES, INC. 
536 Michigan Ave. « Connersville, indiana 
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Solenoid Pilot-Operated 
Control Valves 

Bulletin SK-53, describing the line of Val- 
vair “Speed King” solenoid pilot-operated 
control valves has been published by the 
Valvair Corp., 454 Morgan Ave., Akron 11, 
Ohio. The general design features and ad 
vantages of the valve are explained and speci- 
fications for the individual types of valves are 
given. Types included are 3-way foot- 
mounted, 3-way sub-base manifold-mounted, 
4-way foot-mounted, 4-way sub-base mani- 
fold-mounted, and 4-way 5-port sub-base 
manifold-mounted. The bulletin will be 
sent for the asking. 


Lignite-Burning Power Station 

An article on a pulverized-lignite-burning 
power plant, the William J. Neal Station, 
Central Power Electric Cooperative, Inc., 
North Dakota, is featured in the Summer, 
1953, issue of the Aleo Products Review. 
Equipment and operation of the plant are 
discussed. Other articles in the issue are 
“Cellulose Production Expanded in Canada,” 
“New Cooling System for the Nation's 
Capital,” and ‘“‘Mass Spectrometer Insures 
Leak-Proof Welds.” 

Alco Products Review is published quarterly 
by the Alco Products Div. of the American 
Locomotive Co. and is available on request 
from the company’s Public Relations Dept., 
Schenectady _ ¥ N. Y 


Cast Elevator Buckets 

Link-Belt Co. has released a 12-page Book 
No. 2465 on its complete line of cast mall: 
able and Promal elevator buckets, including 
Sty les A, AA, AA-RB, B, C and Continuous, 
for handling such diverse materials as coal, 
coke, ores, grain, cement, chemicals, pulp, 
clay, sugar, and salt. 

The buckets are smooth and seamless, with 
rounded corners to promote easy discharge. 
Corners are reinforced for added strength. 
All buckets can be punched for assembly on 
belts or chains. 

Fifty-five standard sizes are listed. Ta 
bles give dimensions, weights, and capacities. 
Detailed information is provided on the 
mounting of buckets on ine and chains, 
with tables and diagrams on bucket punch 
ing. Various chain attachments and ele 
vator bolts are illustrated. A copy of Book 
2465 will be furnished by Link-Belt Co. 307 
N. Michigan Ave., Chicago 1, Ill., on request. 





ENGINEERING MANPOWER COMMISSION OF 
ENGINEERS JOINT COUNCIL 
AND 
ERGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 
COOPERATING TO: 


thin 


FOR INFORMATION WRITE TO: 
ENGINEERING MANPOWER COMMISSION 
29 W. 39th ST., WY 18, AY 
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Pulverized Fuel Systems 

Bulletin BP-53-3, “Pulverized-Fuel Sys 
tems,” 32 pages, describes Foster Wheeler 
ball mill pulverized-fuel systems. A general 
explanation of the system's operation ts given, 
together with the advantages of the Foster 
Wheeler ball mill. Each of the components 
is then discussed and diagrammed, and the 
booklet concludes with a summary of seven 
typical installations. Numerous photo 
graphs and cutaway views of pulverized-fuel 
systems are included. 

The bulletin may be obtained from Foster 
Wheeler Corp., 165 Broadway, New York 6, 
i 2 
Ferrous and Nonferrous Tubing 


The announcement of a new complete 
“Statement of Scope” has been made by 
H. A. Harty, advertising manager of Wol 
verine Tube Div., Calumet & Helca, Inc. 

The 12-page, pocket-sized booklet is pre 
sented for convenient reference to Wolverine 
Tube Div., products, their range of sizes, 
lengths, and tempers available, as well as a 
complete scope of their facilities. Also fea 
tured are listings of individual product litera 
ture available and locations of Wolverine sales 
offices and plants. Wolverine manufactures 
ferrous and nonferrous tubing for a wide 
variety of uses. 

Copies of this “Statement of Scope’? may 
be obtained by writing Wolverine Tube Div., 
1419 Central Ave., Detroit 9, Mich. 


Carbide-Tipped Tools 

The Nelco Tool Co., Inc., has published 
Bulletin No. 53, a concise listing of their line of 
carbide-tipped machine tools. Side milling 
cutters, slab mills, face mills, taper shank 
end mills, shell end mills, tri-helix side milling 
cutters, slitting saws, fine-pitch face mills, 
tri-helix face mills, shell milling cutter ar 
bors, twist drills, drills for hardened steel, 
grinder and lathe centers, and end mills are 
covered. Photograph of each tool is shown, 
together with tables of dimensions and avail 
able sizes. The six-page folder ts availabk 
on request from the Nelco Tool ia. Inc., 
Manchester, Conn. 


Engineering Formulas & Tables 

Lefax’ newly revised “Engineering Formu 
las & Tables” contains 350 pages of basi 
formulas, design data, and tables for the 
three branches of engineering. ‘Twelve 
division sheets with printed tabs furnish 
access to the particular information desired. 
The book is priced at $2.75. Sections in 
clude Mathematics, Measures, Materials, 
Gages, Screws, Mechanics, Electricity and 
Magnetism, Hydraulics, Structural Data, 
Reinforced Concrete, Pipe and Fittings, 
Steam Tables, and Mathematical Tables 
A tree copy of Lefax Catalog is available on 
request, giving over 2000 listings of technical 
data books in poc ket size, from Lefax Pub 
lishers, Phila. 7, Pa 


High-Power Audio Amplifier 

A bulletin describing the new type FG 5 
or 10-kw variable-frequency audio amplifier 
is available from the Westinghouse Electric 
Corp. Applications of the amplifier are sug 
gested. The type FG audio amplifier will 
amplify 30- to 10,000-cycle signals as much as 
a million times. 

Design and construction features of the 
equipment are discussed, and operation ts 
described. Electrical characteristics of the 
amplifier are included. A copy of this de 
scriptive bulletin, DB 85-950, will be sent 
on request from Westinghouse Electric Corp., 
Box 2099, Pittsburgh 30, Pa. 


Dripproof, Enclosed, 
and Gear Motors 

The recently announced G-E. line of Tri 
Clad “55” motors, built in 1-30-hp ratings 
to latest NEMA dimensions, are described 
in three new four-color picture-story bulle 
tins available from the General Electric 
Co., Schenectady 5, N. Y. 

The publications contain de scriptions of 
new maintenance, ‘performance, and pro 
tective features of the line, and each includes 
a double-spread cutaway drawing of the 
motors. A 16 page booklet, GE 4.601 3, cov 
ers dripproof models; enclosed motors are 
presented in GEA-6012, an 8-pager; and 14- 
page bulletin GEA-6027 describes the new 
gear motors. Tri-Clad “55” will be available 
in large quantities after January 1, 1594. 








Reduce Your Maixtonanco! 


ad SEAMLEX ROTARY 








41-23 24th STREET, 








Vanufacturers of Seamlex 


EXCLUSIVE ENGINEERING FEATURES 


e EXTERNAL SCREW ADJUSTMENT 
@ PRESSURE EQUALIZING CHAMBER 
@ FLOATING CUPROGRAPHITE SEAL 


ensure Lowest Maintenance * Maximum 
Production * Minimum Power Consumption. 


AVAILABLE FROM *%" to 2" IPS — SYPHON AND PLAIN TYPE 


Ask for Bulletin 5500 Today 


SEAMLEX COMPANY, INC.G@ 
LONG ISLAND CITY 1, NY 
the flexthle seamless all-metal hose since 192s | k 
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. FOR EVERY NEED! 


For lower cost and more efficient spraying 
try Spraying Systems Spray Nozzles. Com 
plete type and size selection for every need, 
Write for Catalogs. 

— ee eee ee eT eee eee ee ee ee ee ee 
SPRAYING SYSTEMS CO. 


3265 Randolph Street * Bellweod, Illinois 
[ ]Send me Catalog No. 22 [ | Send me Catalog No. 23 


Company Name 


SPRAY NOZZLES 
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Blast aneng 

Pangborn Corp. offers the 32-page “Blast 
Cleaning,” by Victor F. Stine The booklet 
is an outline of blast-cleaning processes, de 
scribes machines for various types of work, 
and analyzes airless compared to air blast 
Economies of automatic machines and the 
advantages of various types of abrasives are 
discussed. A compre hensive list of applica 
tions is furnished along with a glossary de 
fining the terms used in this nontechnical 
text book 

“Blast Cleaning” is available on request 
from Pangborn Corp., Hagerstown, Md. 


Speed Measuring by Resonance 

Bulletin 31-P8 deals with the measurement 
of speed by resonance or vibration. The 
description of this phenomenon declares a 
eries of tuned steel reeds can indicate speeds 
more accurately than most mechanical 
chometers and speed indicators. 

Because of the lack of direct coupling, 
there is no maintenance involved and no 
moving parts to be lubricated or to wear out. 

Removal of housings or end plates is un- 
necessary for speed measurement, 

Bulletin 31-P8 desc ribes the 
operation and gives applications. It is 
available on request from James G. Biddle 

1316 Arch St., Philadelphia 7, Pa. 

“al o available is Bulletin 35-65, covering 
the Dr. Horn precision hand tachometer, 
which offers six measuring ranges between 25 
and 30,000 rpm 


nai “th 
4,000 ;. P.M. 


PUMPS 
by 
Bu 107%a 


—for gen- 

eral water sup- 
ply for municipal- 
ities, industries, 
office buildings, 
institutions — also 
— for handling 
liquids, chemical 
solutions, oils, etc. 
in industry. 
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principle of 


3 For the DEPENDABILITY You Seek 
we recommend PUMPS “ty Aurora” 
a 


Split Case, Double 
Suction, Single Stege 
Centrifugal Pump 


WRITE 
for 
BULLETIN 
105 


DISTRIBUTORS IN PRINCIPAL CITIES 


SUBSIDIARY OF THE NEW YORK AIR BRAKE COMPANY 


96 LOUCKS STREET, AURORA, ILLINOIS———__. 
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Water-Tube Boilers 


Erie City Iron Works describes its Type 
C three-drum boiler in a revised catalog. 
This water-tube boiler claims large water- 
holding capacity, fast steaming, large steam- 
relieving surface, and the production of 
Supe rheate d 
sign. A unique method of steam take-off 
through a bank of tubes into a header is said to 
eliminate moisture carry-over. A compre 
hensive description of these features is con 
tained in Catalog SB-49, Erie City Iron 
Works, Erie, Pa. 


Prevention of Bin Stoppage 


PneuBin pulsating panels are described in 
a bulletin as “‘the only device that feeds 
materials uniformly, noiselessly from bins 
and hoppers by positive displacement.” 
Ihe panels are composed of a flexible neo 
prene diaphragm bonded to a steel plate, 
which is mounted on the inside of the bin. 
Air is alternately admitted and exhausted 
between the steel plate and the diaphragm, 
causing the panel to pulsate. This action of 
the panels is claimed to prevent arching and 
funneling. 

PneuBin Panels are made in ten standard 
sizes, from 3 in. to 24 in. in width and 6 in. 
to 72 in. in length. Special sizes can be 
made. Descriptive literature and more in- 
formation can be obtained from Gerotor May 
Corp., Baltimore 3, Md. 


For 
Every 


Type 
Horizontally Purpose 


APCcO 
TURBINE- 
TYPE 
PUMPS 


— ideal for 
"1001" duties 
where small ca- 
pacities and 
high heads pre- 
dominate. Get 
acquainted. 


CONDENSED CATALOG "M”" 


steam from a standardized de- 


LATEST 
CATALOGS 


Welding Fluxes 
Krembs & Co. have issued a new bulletin 


and price list on their various fluxes. Twen 

ty-six different Fluxine Fluxes are described, 
with their particular use in welding steel, 
aluminum, silver, etc. Included is the new 
28H Fluxine in powdered form for gas, hy 

drogen, argon, or heliarc welding of stainless 
steel and Inconel, and Fluxine No. 47, which 
is used for silver soldering on steel and Inco 
nel as well as aluminum bronzes and beryl! 

lhum copper. 

Phere is also data on their new copper 
welding electrodes for welding copper and 
all copper alloys. A copy of this circular 
may be obtained by writing to Krembs & 
Co., 669 W. Ohio St., Chicago 10, Ill. 


Worthington Announces 
New Magazine 


Worthington Corp. has announced the 
first issue of the corporation's technical pub 
lication, Power and Fluids. The magazine 
will be presented quarterly and the editorial 
content will consist of information tor readers 
in the power and fluid-handling fields, and will 
describe new product applications, processes, 
and methods. Subjects covered will include 
installations, operation, and maintenance ot 
industrial apparatus and applications of par 
ticular interest because of specific problems 
involved. 

The new publication will be distributed to 
Worthington customers and __ prospective 
customers, libraries, and industrial relations 
departments of recognized technical insti 
tutions including engineering colleges, tech 
nical societies, and industrial concerns re 
questing it. Reprints of articles appearing 
in Power and Flights will be furnished to the 
reader upon request. 


Diesel and Gasoline Engine 
Supercharger 

How Miehle-Dexter Superchargers boost 
the power of Diesel and gasoline engines 1s 
the subject of a descriptive bulletin issued by 
the Miehle-Dexter Supercharger Div. of th« 
Dexter Folder Co. 

The four-page folder illustrates and de 
scribes the supercharger, and points out that 
the addition of a Miehle-Dexter supercharger 
to current or projected engine designs is said 
to be easy and often a less costly way to ob 
tain additional power without increasing 
space requirements or engine weight. The 
bulletin also says that Miehle-Dexter units 
are often used as blowers on industrial ap 
plications requiring air or gases at moderate 
volume or pressures. 

A table and graphs are included in the fol 
der, to determine the proper size unit to be 
used on various applications. The folder 
is available by writing the Michle-Dexter 
Supercharger Div., Dexter Folder Co., 
Racine, Wis., requesting Bulletin No. 153. 
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KEEP 


INFORMED 


Motors and Generators 


A consolidated catalog has be« 
by the General Dynamics Cor] 
Dynamics Motor-Generator Div. 

Detailed information on performance, 
dimensional data, construction advantages, 
installation photographs, and company hi 
tory have been summarized in 12 pages as a 


hed 
lectro 


n publi 
7, Bt, 





guide for designers, maintenance men, and 
purchasing agents 

Product application information pre 
sented in charts to aid in the selection of 
motors for ordinary applications of poly- 
phase juirrel-cage induction motor 4 
page is devoted to electrical and mechanical 
modifications that are available for particu 
lar installation need Copies are available 
from) General Dynamics Corp., Electro 
Dynamics Dis Ave. A and North St 
Bayonne, N. J. 
Computers, Recorders, 
and Equipment 

Librascope, Inc., has published 


a series of 
leaflets on some of it product The aa 
Plotter and Recorder is described in a four 
page bulletin as a two-coordinate recording 
instrument for continuous-curve recording or 
discrete-point plotting. Inputs can be hand 
led from decimal keyboard, punched cards, 
computers, or a anal 
including polar coordinates 
Operational Recorder, a 
multiple-recording in for proces 
timing, covered in the leaflet 
Components for which literature 1s offered 
are: a square-root planimeter for miniature 
strip chart recorders; a sine mechan 
angular rotational 


digital variety of 
input 

l ibra Cope s 
trument 
one ot 


Cosin 


ism, to convert move 
ments into linear sine or cosine movements; 
a_ball-and-disk integrator, for totalizing, 


determination, and differential analy, 


rate 
ing; and a hollow-shaft differential 

Copies of this literature will be sent on 
request by Librascope, Inc 1607 Flower 
- ae Glendale -< al. 
Aluminum Strip 

Scoviill Mtg. Co., Waterbury, Conn., has 


issued a 20-page booklet covering the com 
pany’s 64 years’ work in aluminum since 
1889, and its Truspec aluminum strip. The 
booklet received its initial distribution at 
the National Metal Exposition, which opened 
in Cleveland, Ohio, Oct. 19. 

The booklet has been issued to announce 
the results of the latest research efforts by 
Scovill, which states it has “‘a new industry 
tandard in controlled quality and uniform 
ity” in its cold-rolled aluminum strip. This 
is achieved by exceptionally close control of 
inherent physical and mechanical properties 
of the metal, making it possible to minimize 
“orange-peel” and “‘earing”’ effects, according 
to the 

Scovill has put into operation a new cold 
rolling mill which uniformly produces alu 
minum coils weighing up to 2000 |b each, also 
greater 


booklet. 


giving fabricators the advantage of 
economy for very long run 

\ special section of the booklet contains 
technical data on five basic alloys offered 
currently by Scovill, including fabricating 
characteristics; standard temper designa 
tions; relationships between diameters, 
weights, lengths, and thicknesses of coils; 
comparisons; conversion tactor and 


gage 
definitions. 


NEW 


EQUIPMENT 


Screw Thread Inserts 


Heli-Coil Corp. has announced the availa 
bility of the current issue of Heli-Call, the 
company’s bi-monthly — publication. The 
two-color, four page publication, devoted to 
new techniques in thread engineering, tells 
how industry is using stainless wire 
thread inserts to provide superior threads ir 
all materials. 

Ilustrated case-history examples in 
companies these 
thread inserts in design, production, salvage, 
and maintenance. Copies of Heli-Call are 
available without charge from Heli-Coil Corp., 
1389 Shelter Rock Lane, Danbury, Conn. 


steel 


each 


issue show using wire 


Heating Calculator 

Paul S. Morton Engineering Service ha 
announced the slide-rule 
heating calculator, ‘““Morton’s Bru Calcula 
or.” The device is 3 X in size and 1s 
made of vinyl plastic. 

To use the Calculator, either the 
the volume is set in the window, and on the 
ame line under the desired glass, infiltration, 
or U factor the number of Btu can be read 
directly. 

Five different scales appear along the edge 
of the Calculator, which also has a table of 
the more commonly used heat-loss U tactors. 
Morton’s Btu Calculator complete with plain 
leatherette can be obtained trom Paul 
S. Morton Engineering Service, 609 Bangor 
Rd ‘ Lawrence a Mich., for $3 75 po tpaid 


availability of a 
9 in 


area of 


| case 
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eliminate all thrusts 
mer and winter 
side magneto with impulse coupling for quickest all- 
weather starts ® Rugged construction for heavy-duty service. 


To 


LATEST 


TES CATALOGS 


Front-End Loader 
Specifications for the Baker-I 
End Loader mounted on varior 
R.H. Shefpard Industrial-typ 
hown in a two-color catalog ivailabl 


trom Baker-Lall Corp., Minneapolis, Minn 


lL 4B Front 
models of 
Trac tors are 


heet 


The literature covers the R. H. Sheppard 
SDL-1, -2, and -3 series and lists mater 
handling tools available with the Sho 


\ description of the Sheppard tuel 
ded. Req 

KP, Baker-Lull 
Minneapolis 11, 


loader. 
niection svstem 1s also incl 
hould be directed to Dept 
Corp., 376 W. 90th St 

Minn., tor Form No. A5202 


Rotary Compressor Installation 


A reprint of a technical , offered by 
the Fuller Co., Catasauqua, Pa., pictures and 
describes a unit: rotary mpressor in 
tallation that upphie 
three different plant 

part of a centrally loc 
upplies, in addition to 
and. other 


articn 
SIX 
compr ed air tor 
This installation 
ated power plant that 
ed aur 


com pre . 
to neighboring 


team utilitie 
plant 

The reprint, describes the two 
and covers operating 
Included is a description ot 


tage rotary 
equence 


the 


compressor 
in de tail 


process tor dehumiditying compressed air. 
Photos show the compressor installation 

receivers located in the power plant bas« 

ment, and twin desiccant tower kor copie 

# this reprint write to Fuller Co., Cata 
, Pp 

auqua, Pa 


“TIMBER-R-R” 
WISCONSIN-POWERED 


Generator Supplies Current 


Quick falls for the big ones, such as this 61/2 ft. Douglas fir, 
are easy when this Electric Chain Saw goes to work, Furnish- 
ing the 180 cycle, 3 phase, 220 volt current is an electric 
generator, powered by a Model VF-4, V-type, 4-cylinder 
Wisconsin Heavy-Duty Air-Cooled Engine. 
In the timber country and in many other fields, Wisconsin 
Engines are preferred power for these reasons: 
Tapered roller bearings at both ends of the crankshaft 


sum- 


®@ Foolproof AIR-COOLING 


© An easily-serviced, high-tension out- 


day, write for the new 64-page application 


and specification booklet, covering all 4-cycle 


single-cylinder, 2-cylinder 
and V-type 4-cylinder 


models, 3 to 36 hp. 


Power 


TO FIT THE 
MACHINE 





“@ WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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Permanent Magnets 

Latest information on the design, 
properties and manufacture of Alnico per- 
manent magnets, cast grade 7, is available in 
the four-page technical report PM-112, is 
sued by Carboloy Dept. of General Electric 
Co., Detroit 32, Mich. 

In addition to ; graphs and tables explaining 
magnetic and physical characteristics of the 
magnets, the report includes a detailed dis- 
cussion of design considerations, test informa 
tion, and a general comparison of cast grade 7 
with other magnetic materials 


uses, 


Lubricating Electric Motors 

Comparisons of methods for lubricating 
electric motors are shown in a Bulletin 1848 
issued by US Electrical Motors, Inc. ‘The 
bulletin illustrates three principal types of 
bearings used in!motors—cartridge, standard 
open, and Lubriflush types-—with explana 
tions of the function of each. To demon- 
strate the action of re-lubrication in the US 
L ubriflush bearings, a series of color photos 
are reproduced of a transparent bearing 
housing. Proof that any motor bearing 
breathes air and therefore leads to con 
tamination of the bearing is demonstrated 
photographically, to indicate the necessity of 
lubrication. Excerpts of statements by bear- 
ing manufacturers about the necessity of 
motor lubrication are presented. A copy 
of this bulletin featuring Lubriflush will be 
sent by US Electrical Motors, Inc., Box 2058 
Los Angeles 54, Cal. 


NEW 
EQUIPMENT 


High-Frequency Pressure Cells 


Utilization and specifications of new SR-4 
high-frequency pressure cells, Type “HF,” 
in the measurement of rapidly changing 
pressures up to 20,000 psi are presented in an 
illustrated bulletin No. 4107, by Baldwin 
Lima-Hamilton Corp., Philadelphia 42, Pa. 
It is available on request. 


Line-Type Purifiers 


A new separator catalog, Condensed Bulle- 
tin No. 201, describes Anderson's Line-Type 
Hi-eF Purifiers and their many uses through 
out industry. The folder discusses the re 
moval of entrained moisture and scale in 
steam to turbines, reciprocating engines, and 
regulating valves; oil, dirt, condensate, etc. 
from exhaust steam; condensate from com 
pressed air lines; dirt particles and line scale 
from steam in food processing operations; 
and entrainmen, and carryover from vapor 
lines following evaporation. 

In this catalog the selection of purifiers has 
been simplified by charts which enables the 
user to select the size Hi-eF Purifier that 
will give the best efficiency at various flows 
and pressures. Other features of the catalog 
include installation diagrams, tables of di 
mensions and weights, and other buying in 
formation. 

For a complimentary copy write to Puri 
fier Div., The V. D. Anderson Co., 1935 
West 96th St., Cleveland 2, Ohio. 
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LATEST 


NOTES CATALOGS 


Press Control Switches 

Catalog No. 59 of the Micro Switch Div. 
of Minneapolis-Honeywell describes the line 
of Microtrip Electric clutch controls for 
power machines. Description of auxiliaries 
and accessories is given, including clutch- 
actuating equipment. 

A table of equipme nt required for desired 
combinations of one or more operators, using 
two or more hands or one foot, is in the 
catalog, which is obtainable by writing 
Micro Switch Div. of Minneapolis-Honey- 
well Regulator Co., Freeport, III. 


Propeller Fan 

Three new models are among the thirteen 
types of fans shown in the Hartzell Propeller 
Fan Co.’s Bulletin A-109. The additions 
to the Hartzell line are a panel fan, a high- 
pressure fan, and a direct-drive Lo-Noise fan. 
The bulletin also describes three types of 
roof ventilators, unit heaters, and intake air 
units. 

he illustrated 40-page book includes spec 
ifications, dimensions, and performance fig 
ures on all of the equipment, plus engineering 
data. A special feature is a discussion of 
corrosion-resistant materials and coatings 
which includes a table showing the suitability 
of special materials and coatings for use in a 
variety of fumes commonly encountered in 
industrial installations. 

Copies of the new book, Bulletin A-109, 
may be secured by writing to the Hartzell 
Propeller Fan Co., Piqua, Ohio. 





Give Parts,Assemblies aPositive 


VIBRATION 


TEST 


IMPELLER TYPE PUMPS 


Over 400 models of standard 
PIONEER and ROLLWAY 
pumps to choose from. Thus 
you can be sure of exactly the 
right pump for your job... 
capacity-tested at the factory. 
No need to pay extra for 
capacities not needed. 

To save on pump costs, power 
costs, maintenance costs, 
installation costs and space, 
ask for complete Manual and 
Catalog #43. 


$0 Guardian v Bde Wari 


Detroit 26. Michiga 


POSITIVE DISPLACEMENT 
LUBRICANT PUMPS 


I pt.to 60 gpm 200 to 500 rpm 


ARVESTERc. 
PIONEER PUMP Dicision 


Otol74 gpm 850 to 34501rpm 


and G. E. 


Fer electronic, 


100 Ibs. 


12 each. 

inspection department. 
excess weight—find structural weak spots. 
avtomatic, 
schools and research laboratories. 
Choice of horizontal or vertical table movement. 
to 3600 v. p. m. 

Send for Catalog F. 


ALL AMERICAN 


Tool & Manufacturing Co. 


8019 LAWNDALE AVE. ° 


Capacity 100 
vibrations horizontally. 
4-point linkage arm 
support. 


N ATIONAL Bureau of Stand- 

ords uses four, Mass. Inst. of Tech- 

nology two, Western Electric 13, Westinghouse 
Basic equipment for YOUR testing laboratory or 
In many plants a laboratory in itself. Detect 


crystal, optical and instrument mokers, 
Models to test ports from a few ounces to 
Frequencies of 600 
ly controlled. 


aircraft, 





lly or 


SKOKIE, ILL. 
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i the low rolling friction of a ball Oo add the greater 
load-carrying capacity of a roller met og and see the 
basic advantages offered you in a Shafer ancavel Bearing. Ina 
#) be 


Shafer Bearing the inner race is a segment of a true sphere \ ws 


and rollers are concave ss. Normal loads are carried 
on more than half of the center area contact \—\ Under heavy 
OCT Bil ree 
loads case-hardened races and rollers compress rr increasing 
load area and bearing surface. This avcavel principle provides 
hy 
exceptionally high reserve to handle shock loads Y and severe 
vibration ——_—_ How about thrust => (@ loads? In the Concave 
a 4 


eet 


Bearing these loads are also taken in the center area 
— 


and not at the roller ends I a8 as in the average roller 
‘asi, 
t J 


bearing. Thus you have the right combination to handle Thrust eye 


Radial 4 or Angular wv or all “ie # Add automatic 


self-alignment {4 positive "Z" wal seals, Micro-Lock 


a 


adjustment that compensates for wear, and you'll see why all industry 
looks for fa on Pillow Blocks AX, Flange Units © 


Cartridge Units ¢) Flange Cartridge Units > 


Take-up ons ERS Duplex once Sia Take-up and Frame Units awe 
and Self-Contained Bearings @e Call Ca or write | & 


Shafer Bearing Division of Chain Belt Company, 801 Burlington Avew. 





Downers Grove, Illinois. 


lading Bening OF HATER 
for _ Hhaw FF Ye f BEARING DIVISION OF 


COVRAIN wcix:cetinanw 
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ALDRICH PUMPS 
Reduce 
intenance 


Design simplicity ... 
rugged construction 


Aldrich 


punishing service year after year. 


Pumps are built to take 


You can find Aldrich Pumps, today, 
in good running order after 30, 40 


and even 50 years of service. Dura- 


bility such as this is the result of 


Aldrich’s design simplicity and 


rugged construction. 


Accessibility ... sectionalization 


When wearing parts are due for 
replacement, in Aldrich Pumps they 
can be replaced easily, quickly and 


at low cost. For instance, manifolds 


Write for catalogs, engineer- 
Ing Service or a representative's 


call, We invite your inquiries. 





can be moved out on the holding 
studs and you can lift out and replace 
valves as complete units. . . . Stuffing 
boxes are particularly accessible— 
making it easy to renew packing. ... 
To meet a change in pressure or 
capacity requirements, plunger sizes 
can be changed —in most cases 
merely by using new glands, throat 
bushings and packing in the same 
fluid-end. . . . Wearing parts are in- 
terchangeable among pumps of the 
same stroke size. . . . Fluid-ends are 
sectionalized to make possible low 
cost parts replacement and can be 
made of stainless steel, bronze, 


Monel or other material. 


Aldrich ~-mps Are Used for Hydraulic 
Systems Involving Operations Such As: 


Forging Stamping 


Extrusion Die Casting 
Molding 


Roll Balancing 


Descaling 


Water as Hydraulic Medium 
Cuts Fire Risk 


With Aldrich Pumps water—as well 
as oil—can be used as _ hydraulic 
medium. With water, you can 
eliminate chances of plant damage 
or injuries due to oil fire . . . and 
you can reduce hydraulic fluid costs. 


Representatives in Principal Cities 


The Aldrich Pump Company 


29 Pine Street > 


Allentown > 


Pennsylvania 


ALDRICH PUMPS RANGE FROM 10 TO 2400 HORSEPOWER 


' i 
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hey have the Stamina 
,wer lake-OFf Drives 
Diamond Roller Chains 


Provide Long-Life Dependable Performance... 
No Slip or Stretch... 98-99% Maintained Efficiency 






























SHOT- PEENING 
SINCE 1944 


Diamond Chain ‘has long 
recognized that certain 
types of internal stressing 
of chain parts would in- 
crease fatigue resistance. 
To this end, link plates have 
been specially processed 
ond chain rollers and other - 
parts have been shot- — 

peened since 1944. 


@ Diamond Roller Chains cut maintenance smooth and quiet with exact speed ratio 


and adjustment costs. The toughened side maintained. 
plates of great reserve strength take the DIAMOND CHAIN COMPANY, Inc. 
shock loads and tension;—the hardened fin- Where High Quality is Traditional 
ished surfaces of the rollers, bushings and Dept. 413] 402 Kentucky Ave., Indianapolis 7, Indiana 
Pins resist wear for longer useful life. At : OMices ae Distributors in All Principal <iee 

: : : : efer to the classified section of your local telephone directory 
high, medium or slow speeds, operation is under the heading CHAINS or CHAINS-ROLLER 
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4 reasons why Irane 
dry-type fluid coolers last longel 


Correct metal selection 


A wide variety of types of metals are avail- 
able for highly corrosive applications. Coils 
can be supplied in combinations of cupro 
nickel, admiralty, red brass, copper, alumi- 
num, monel, steel, stainless steel and many 
other special metals. TRANE engineered prod- 
ucts have solved corrosion problems of all 
types, yet obtained maximum heat transfer 
and maximum life from the fluid circuit. 


Permanently bonded fins 


In constructing the Extended Surface Coil— 
heart of the fluid cooler—TRANE bonds fin to 
tube mechanically. This bond is as permanent 
as the metals that form it and as strong as 
though fin-and-tube were one. Heavy support 
plates are used to reinforce and protect the 
coil and prevent tube sagging. And the exclu- 
sive TRANE Guide Flange cradles the coil to 
permit expansion within casing. 





Extra-rugged construction 


Framework of the TRANE Fluid Cooler is so 
strong it can be used for stationary or port- 
able installation without additional bracing. Its 
simple structural design permits fastest pos- 
sible erection. Yet it is more than strong 
enough to support core and accessories and 
withstand “on and shock load. Finish on the 
‘TRANE Fluid Cooler is a rubber-base paint 
that’s completely weatherproof. 


Jacket water ceeling costs are cut to the 
minimum with the TRANE horizontal air 
stream Fluid Cooler. Series EC— available in 
14 sizes with fan diameters from 18” to 120”. 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING, 
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Freedom from vibration 


TRANE Fluid Coolers run smoothly . . . quiet- 
ly. They stay sound and tight longer because 


TRANE engineers have virtually eliminated 
the causes of vibration. Here’s how: The 
variable-pitch fans are dynamically balanced. 
Solid, oversized fan shaft is firmly mounted 
in giant thrust bearings. Drive components 
are aligned at the factory and shipped assem- 
bled. Orifice ring is designed to match the fan. 


Trane Dry-Type Fluid Coolers 
can be used profitably in 
hundreds of ways. Series GC 
for vertical discharge 
(shown above) is made in 6 
regular sizes with fan diame- 

ters ranging from 72” to 144”. 


pioneers in the science 
of heat exchange 


The Trane Company, La Crosse, Wis. e¢ East. Mfg. Div., Scranton, Penn. 
Trane Co. of Canada, Ltd, Toronto * 80 U.S and 14 Canadian Offices 


AIR CONDITIONING AND HEAT TRANSFER EQUIPMENT 
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B SERIES + t duty, one 
direction thrust beer- 
ing. Plat seet. Filet races. 


Brenze bell reteiner . . . 
38 sizes 4" te 344° 1.0. 





1000 SERIES « Reiedutyeat 
thrust beering sect. 
} nell, OP steel 
reteiner. Metric stenderd... 
26 sizes 10 te 125 mm. 1.0. 


fa 


-\— 

















C SERIES + t duty, one 








— thrust beer- 

Filet sect. oe ol reces. 
Peaceed steel re reteiner . . . meg ee ze8) reteiner 
16 sizes 4’ ‘e ie ‘1b: 43 sizes 2" te 3%" LO. . 76 sizes we terse 1.0. 


1100 p Sane < ee ate 1400 SERIES * Medium duty. W SERIES ¢ Case hardened R SERIES Bell thrust 








bell thrust G d reces. Sphericel end ground fet weshers teteiner. One plece 
reces. Preseed steal orbrense seet. Pressed steel or bronze fer verious Thrust and pressed steel, deanna 
(lerge sizes) reteiner (large sizes) retainer . . . 23 Slip Te are . 79 inch sizes 
metriceizes 10te 140mm. 1D. metriceizes 1010 140mm.1.0. fit. 38 sizes 4" to 344" 1.0. 0 "te 4.232" 1.0. 


oo Just Name Your Need 


E Whatever mechanized equipment you make or vse— 









whether it is large, small, rugged, fragile, heavy or 
light—whether it must operate at high speed, low speed, 








ea 9! es 








CLUTCH BEARINGS « Bell 
thrust clutch release beer- 


. le 
T-type, olf impregnated 


essures con- 
contricity end smeeth, quiet, 
long-life perfermence. 


Thru Rear sipsant thet toads Sol to heetayappienlionn atte 
g ¢ ¢ te 
St B CEU, mg ¥ - thrust tec ve has the aur ata pre up with 


Headquarters pion SS ae 






under water, in acid or under extreme temperature or 
dust conditions, it will do its job better, more efficiently 


it pronto. 37 years of thrust bearing know-how 


Schubert Ave., Chicago 39, Illinois. 


Aetna 








Precision Bearings and Parts for Every Branch of Industry 
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TOUGH, LONG-FIBER PAPER 
NOT TRANSPARENTIZED 


Diagrammatic enlargement of 
cross section of paper with high 
strength but low transparency. 
Fibers are Bam Bs oe by air, 
which has different index of 
refraction. Many light rays are 
bent back and do not get 
through 


SAME PAPER 


TRANSPARENTIZED WITH 
FLUID MATERIAL 











Same paper as “A”, filled with 
oil or other fluid material, giv- 
ing spaces between fiber. same 
index of refraction as fibers. 
Reflection and refraction of 
light are reduced and paper be- 
comes highly transparent. But 
transparency is not permanent 
because fluids “bleed” out.f 


SAME PAPER 


TRANSPARENTIZED THE 
ALBANENE WAY 


| 
: 
j 
' 


| | 
Pe 


Same paper as “A”, filled with 
an inert synthetic resin, with 
correct index of refraction. 
This is how Albanene is made. 
Its transparentizer does not 
“bleed” out. Albanene holds its 
color and strength and is per- 
manently transparent.f 


PAPER TRANSPARENTIZED BY 
CRUSHING AND BEATING FIBERS 














, i e=——"s 6 5 
Papers are also transparentized 
at the mill by a “beating” proc- 
ess. The fibers are crushed, 
flattened and compacted. Re- 
flection and refraction of light 
are reduced. But the process 
weakens the fibers and the 
strength of the transparent 
paper is low. 


More than 15 tests are made during production of Albanene. For example, each 
production roll is tested for pencil “take”, for pencil erasing and the taking 

of drawing ink. To eliminate human variables, pencil lines are drawn by 
machine. In this way you are assured of the uniformity of working sur- 
face so much desired by draftsmen, and assured of a paper that makes 
cleaner, sharper prints ... now or a generation later. Ask your 

K&E Distributor or Branch for further information. 


t Prove this by making the “drafting tape test” Press a short piece of 


drafting tape on fluid-transparentized paper, and another on Albanene. 


Strip them off the next day and examine both papers. Notice 
that enough fluid has drifted out of the ordinary paper 

into the tape to destroy much of the transparency. 

And notice that Albanene is not affected. 

What drafting tape does over night, 


time will do naturally. 





*TRADE MARKS © 
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AVAILABLE IN MANY FORMS 
FOR MANY USES 


Albanene comes in 20-yard and 50-yard 
rolls in various widths and in three 
different weights. For those who like the 
convenience of cut sheets, a new 
Albanene package has been designed. 
It strongly protects the paper in 
shipment and storage, and may be 
opened without mutilating the con- 
tainer, thus serves as a dispenser 
in drafting room or stock room. 
Albanene cut sheets can be 
supplied imprinted to your 


specifications. 
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Once you've discovered the pleasure of 
drawing on Albanene, the next logical step 
is to save time, trouble and eyesight with 
a K&E PARAGON* Drafting Machine. You 
control your calibrated straight edge with 
a light touch of one hand, for parallel lines 
and lines at any angle. 





Make your lettering letter-perfect and save 
wear and tear on your nerves by using a 
LEROY* lettering outfit. Template grooves 
guide your pen so the finished result looks 
like printers’ type, and the whole process is 
relaxing. There's a wide choice of sizes, 
styles and symbols. 
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AL Stainless Steel Castings 
meet any need for Cleanliness 








Here’s New Data on 


ALLEGHENY METAL 


in Various Industries 


Available now—in- 
formative booklets on 
Allegheny Metal in the 
Chemical, Petroleum Re- 
fining, Brewing, Meat 
Packing, Dairy, Food 
Processing, Hospital and 
Laundry Industries—- 
others in preparation. 
Write for this valuable 
data on the field in which 
you are interested. 


ADDRESS DEPT. ME-48 
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Note the clean, sound, fine-grained 
appearance of the Allegheny Metal 
sanitary fittings shown above, in the 
“as-cast” condition. They're typical of 
the wide variety of stainless steel cast- 
ings we produce for the chemical 
processing, food, dairy, beverage, oil, 
paper and textile industries, etc.— 
wherever the purity and quality of 
products must be maintained, and 
where ease of sanitation and assurance 
of long, trouble-free service are prime 


considerations. 

Allegheny Metal castings are pro- 
duced by methods specially developed 
to protect uniform quality and guard 
against defects. You'll find them su- 
perior both from the standpoint of 
machinability and soundness. @ Let us 
quote on your stainless casting re- 
quirements—any shape and any size, 
from a few ounces to 5000 pounds. 
Allegheny Ludlum Steel Corporation, 
Henry W. Oliver Bldg., Pittsburgh 22, Pa. 


You can make it BETTER with 





Allegheny Metal 


W4&D 4440 
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interchange Gas 
and Oil firing 


in 10 seconds 
ee 











Modern Cleaver-Brooks 
Model LR Steam Boiler 
Equipped with Exclusive 
Cleaver-Brooks “10-second 
conversion" Combination 
GAS and/or OIL Burner 





TWO, simple 
motions eliminate 
time-consuming 
change-over 


ow you can use oil or gas at the flick of a switch! This ex- 
clusive new Cleaver-Brooks development permits changeover 
from oil to gas or vice versa in only 10 seconds. 





That’s because the Cleaver-Brooks Combination Gas and/or 
Oil Fired Boiler operates on gas with the oil burner in place. Simply 
flipping a selector switch on the control panel to either gas or oil 
sets the proper circuit in action. Turning the convenient fuel supply 
valves completes the entire changeover — and in 10 seconds or less! 
To gas users in all'parts of the country — and in particular 
areas where local requirements demand immediate changeover 
this exceptional fuel flexibility can be an important factor in deter- 
mining your overall operating economy. 
Ten-second conversion, like 4-pass construction, self-contained 
design.. guaranteed 80° efficiency when firing with oil, is another 
“plus” feature pioneered by Cleaver-Brooks. It demonstrates Cleaver 
srooks’ continuing effort to bring steam users even greater flexibi! 
ity and reduced operating costs. 
Consider Cleaver-Brooks boilers for simplifying your operation. 
Automatic firing on oil. gas or combination oil/gas fuels, plus extra 


conveniences, assure greatest investment return. Write for catalog. 


BOILERS — STEAM OR HOT WATER—FOR HEATING AND PROCESSING, 
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SELECTOR 
SWITCH 
TO GAS 
OR OIL 


TURN OFF ONE FUEL 
LINE AND OPEN THE OTHER 
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Cleaver-Brooks — 


Originators of the 2 
Self-Contained Boiler Vi 





“ 
a 






CLEAVER-BrRooks COMPANY 
Dept, P, 319 E. Keefe Ave., Milwaukee 12, Wis., U.S.A. 
Cable Address: Clebro-Milwaukee 
Builders of Equipment for the Generation and 
Utilization of Heat * Steam Boilers * Oil and Bitumen 
Tank-Cor Heaters * Distillation Equipment * Oi! and 
Gas-Fired Conversion Burners 


IN SIZES FROM 15 TO 500 HP, 15 TO 250 PSji 
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Spare Parts Kit 


This display of interchangeable parts on 
G.E.’s Type DP turbine covers over 85% 
of the parts subject to wear—means 
you tie up less money in inventory. 


& 


Parts Shown in Blue 
Are Standard on All 
Frame Sizes 
























ANOTHER PLUS VALUE OF G-E MECHANICAL-DRIVE TURBINES... 


897% Interchangeability of Turbine Parts 


Over 85% of the wearing parts are inter- 
changeable among General Flectric’s Type 
DP Turbines— regardless of turbine rat- 
ing. This means you don’t have to tie up 
a lot of money stocking spare parts for 
each turbine; one set of parts protects a 
whole line-up. This feature alone can save 
you up to $100.00, even in installations 
of just two turbines of different sizes. 
Greater savings, of course, accrue as the 
number of turbines in the plant increases. 

All of the parts, except for the govern- 
ing end, are also interchangeable between 
G.E.’s Type DP Mechanical-drive Turbine 
and the Type DR which is designed for 


INSTALLATION AND MAINTENANCE COST-SAVING FEATURES 





Means Less Money Tied Up in Inventory 


slightly wider speed range and greater 
horsepower. 

This interchangeability is just one of 
many DP features which save you money. 
The chart below indicates other areas of 
savings. 

Remember—the total cost is often more 
than just the sales price. But G.E.’s stand- 
ard DP turbines include the extra features 
that save you extra costs. For more infor- 
mation contact your nearest G-E Apparatus 
Sales Office. Write for bulletinGEA-4955A, 
“A New Standard in Mechanical-drive 
Turbines.” General Electric Company, 
Schenectady 5, N. Y. 252-65 


GENERAL @@ ELECTRIC 





THESE EXTRA FEATURES, STANDARD ON 
ALL G-E TYPE DP TURBINES, CAN... 





COMBINED TRIP-THROTTLE VALVE 
Eliminate extra cost of buying and installing valve 
ahead of the turbine. 





SINGLE RESERVOIR FOR COOLING LUBE OIL 
Eliminate extra cost of piping cooling water to and 
between bearings. 





MAJORITY OF PARTS INTERCHANGEABLE 
One set of spare parts protects several units—less 
money tied up in inventory. 








METALLIC-LABYRINTH VALVE STEM BUSHING 
Eliminate labor costs of replacing soft packings; cut 
down-time production losses. 





SHAFT MONEL-SPRAYED AT PACKING FIT 
Saves frequent cost of purchasing and installing car- 
bon rings; contributes to long shaft and packing life. 


Save You 
up to 
$200.00 
50.00 
100.00 
G-E Type DP Mechanical-drive Turbine 
50.00 
COMPARE THE FEATURES 
EVALUATE ALL THE COSTS 
20.00 See why G-E Standard 
Type DP turbines are your 
most economical buy. 





ESTIMATED TOTAL SAVINGS 























Reasons for 





Accurate Regulation 





Packless construction eliminates the need for closely 
fitted parts that may stick or bind due to dirt or 
uneven expansion of the parts. 

In Spence Temperature Regulators, the Main 
Valve is actuated by a large balanced metal dia- 


phragm which responds to the slightest changes in 


temperature. 

Sensitive Pilots are designed to limit heater pres- 
sure to an adjustable maximum. As the temperature 
at the thermostat drops a few degrees there is a 
corresponding increase in steam pressure up to the 
limit for which the Pilot is set. 

With regulators that respond only to tempera- 
ture, an increase in load is accompanied by a mo- 


PACKLESS 
CONSTRUCTION 


LARGE BALANCED 
METAL DIAPHRAGM 


SENSITIVE 
PILOT 





mentary decrease in steam pressure caused by faster 
condensation in the heating element. There is a time 
lag until the thermostat senses the temperature drop 
and opens the valve wider. Spence Temperature 
Regulators act like pilot operated pressure regu- 
lators when this occurs. They respond instantly to 
maintain the steam pressure until the thermostat 
has a chance to further increase it as needed for the 
heavier load. 

These plus other design features explain why 
Spence Temperature Regulators function depend- 
ably and accurately year after year, without requir- 
ing extensive repairs or special attention. 

Want more facts? Write for Bulletin T50 giving 
full details. 


sti2e 


SPENCE ENGINEERING COMPANY, INC., Walden, New York 
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You're looking behind the scenes at the American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ma- 
chine are positive photographic reproductions of M47 tank 
drawings. They're produced without a negative step... 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 
the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M47, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 
involved in the distribution of engineering changes on the 
M47 tank. 











These Kodagraph Autopositive Intermediates = = =n ae 


Leaver parin?s 


These Kodagraph Autopositive intermediates, used in place 
of the valuable original drawings, produce sharp, legible 
blueprints or direct-process prints time after time. Their 
dense photographic black lines—on an evenly translucent 
paper base—will not smear or lose density . . . which sim- 
plifies print production and eliminates re ading errors and 
bottlenecks all along the line. And another important point 
— Autopositives are photo-lasting in the files... will not turn 
yellow or become brittle. 

Advantages which you will appreciate, too, in your own 
operations. And, remember, this is only part of the Auto- 
positive story! 


odagraph /\utepesitive Paper 


“‘THE BIG NEW PLUS’’ in engineering drawing reproduction 





perenne SRAM, COUPEE CODE once coerce erennesenemenecenanunenmemaninitl 
Learn how you, or your " 
local blueprinter, can process tJ, EASTMAN KODAK COMPANY 





this unique photographic 
intermediate paper at low 
cost... with existing equip- 
ment; how it is used to 





Name 


Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me a copy of “New Short Cuts and Savings”. . 
the many savings Kodagraph Autopositive P: aper is bringing to industry. 
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Position 








reclaim drawings . . . speed 


design changes in thousands Company 














of drafting rooms. 
8 Street 














Zone 





City 











1, FLINTKOTE INSULATED SIDING is saturated with hot asphalt 
by a continuous conveyor process through a dip tank. Fenwal 
THERMOSWITCH®* Thermostats, connected to pilot 
lights, warn when asphalt varies from safe operating level. 
The totally enclosed mechanism of the THERMOSWITCH 
units is not affected by the high heat (420°F) or viscosity of 
the liquid, 
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3. YOU, TOO, MAY BENEFIT from a Fenwal THERMOSWITCH 
Control.* Compact, highly resistant to shock and vibration, 
Fenwal THERMOSWITCH units have solved many types 
of temperature control problems throughout industry. The 
external, single-metai shell expands or contracts instantly to 
temperature changes, making or breaking electrical contacts. 


*Cartridge Type Illustrated 


2. LABORATORY WORK SAVED. [Let ore Fenwal All-Purpose 
Laboratory THERMOSWITCH thermostat do the work of 
many. This unit has a quick-disconnect plug — goes readily 
from job to job. It provides close temperature control for 
solids, liquids and gases. Stainless steel shell, resistant to 
corrosion, shock and vibration. 


FENWAL INCORPORATETC 
hthiond tm r , 


4. SEND FOR THIS NEW CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 512Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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not “frozen” to the bolt by corrosion. 


mail the coupon below. 




















Here are ten typical fastening problems. One device, the 
ELASTIC STOP nut, solves them all—without additional parts 

or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 

a continuing self-locking pressure against the threads, and 

holding the nut securely in place at any point on the bolt. 1: also 

’ provides a tight seal against the bolt threads, which prevents 
seepage and wear-producing axial play. And because the bolt threads 
are protected against moisture from without, the nuts are 


ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can be 
removed with a wrench and reused many times. 


For further information on ESNA self-locking fasteners, 


OSHC Stop huts BQN Cee 


types of problems 




































i connection is 
; desired. 
LOCATED 
ANYWHERE é 
ON THE Spring-mounted con- On make-and-break For bolted connections 










adjustment studs requiring p 
where accurate con- play. 
tact gaps are re- 











easily adjusted. 
Y—--- == oe: To seal bolt To seal bolt 
FOR -_-_~_-- - - threads where y threads where 
MANY —-.-.- elimination of ~ <q if is necessary to 
leakage past stud ROSY RS then from 
. SPECIAL threads is neces- {// / iA eorreding ele- 
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Dept. N40-1211 Elastic Stop Nut Corporation of America 
42330 Vauxhall Road, Union, New Jersey 


Please send the following free fastening information 


0 Elastic Stop nut bulletin [1] Here is a drawing of our product. What self. 











I 

l 

! 

I 

! 0D Rollpin bulletin locking fastener would you suggest? 
l 

j Name Title 

Firm 

j Street 

| City Zone State 
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) TURBO-GENERATOR 


£5... 


the two units to 
if so desired. 


INITIAL economy is not the only factor in- 
volved in the selection of Brown Boveri 
power generating equipment. The proven 
quality and operating economics of these 
turbo-generators — evidenced by the con- 
sistently dependable, year-after-year per- 
formance of similar Brown Boveri equip- 
ment — are equally major considerations. 
It will pay you to 
investigate Brown 
Boveri turbo-gener- 
ator sets. Write for 
complete data. 


‘BROWN BOVERI CORPORATION 
19 Rector. St., New York 6, N. Y. 


84 - December, 1953 . To MECHANICAL ENGINEERING 








Only Midwest ‘‘Long-Tangent”’ 
Elbows have these longer tan- 
gents (dotted lines indicate their 
length beyond ends of ASA 
Elbows). Tangents are Y of 
nominal diameter: a 12” elbow 
has tangents 3” long. 


This young man's dad also saves money. But he 
does it by specifying Midwest LONG-TANGENT 
Elbows whenever he needs welded piping. These 
elbows (see above) can be lined up with pipe 
more quickly and accurately. Less pipe is re- 
quired and a short nipple (with its extra cir- 
cumferential weld) is frequently eliminated, 
Slip-on welding flanges are easily used with 
minimum change in either flange or fitting. And 
then . . . Midwest “Long-Tangent” Elbows cost 


no more than ASA Elbows. You, too, can save 


money by specifying them on your next weld- 


ing fittings order. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Lovis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7—50 Church St. « Chicago 3—79 West Monroe St. 
Los Angeles 33—520 Anderson St. * Houston 2— 1213 Capito! Ave. 
Tulsa 3—224 Wright Bidg. + Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


: ae & 


mipWest WELDING FITTINGS 


IMPROVE PIPING DESIGN AND REDUCE costs 


Faetee*Uerieaas 











Simplified Caneel and Shut-off 
of Volume and Pressure 


The underground application shows a 50- 
pound R-S Valve with gear reducer, lubricating 
lines and operating nut which is hand operated 
with a wrench. Only a few turns of the wrench 
are required to open or close the valve. 


Practically every R-S Valve installation, par- 
ticularly when automatically controlled, pro- 
vides useful experience that can be applied in 
other industries although they may be far 








S. MORGAN SMITHC), an 


MANUFACTURERS OF 


J 


apart in classification. It is this accumulation 
of engineering experience coupled with un- 
excelled production facilities that can be so 
helpful to you. 


Call the R-S representative at the inception of 
your application. Benefit by his research and 
engineering experience in the simplified con- 
trol and shut-off of volume and pressure. 








¢ YORK, PA. 


HYDRAULIC TURBINES-VALVES 
REPRESENTATIVES IN PRINCIPAL CITIES 





No. 850—Ten-inch, 300- 
pound valve equipped 
with 18-8 shafts, hastelloy 
bushings, stick lubricators 
and isolating valves, dia- 
phragm top with hand- 
jack and positioner. In- 
stalled for the flow 
control of sour 
crude petroleum. 





No. 801 —Three-inch, 125- 

pound bronze screwed 

end valve with handlever 

control and focking de- 
vice. There is a 
size and type of 
R-S Valve for any than 150 illustra- 
industry or 
process. 


Catalog No. 20 de- 
scribes R-S Valves in 
detail—types, prime 
movers, applica- 
tions and specifica- 
tions. Contains more 


tions. Write for your 
copy. 
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Typical installation of 
American Hammered 
Conformable Oil Rings 

















AMERICAN HammerEO 
ONFORMABLE Oi. RING 


insures constant unit pressure 





*,@¢ e 

for positive oil control! you keep your oil con- 
sumption down when you install Koppers American Ham 
mered Conformabie Oil Rings! This service-tested piston ring 
conforms readily to meet cylinder distortion because its flex- 
ible cast iron member is pressed outward by an abutment type 
spring which exerts uniform radial pressure around the entire 
circumference. 

Narrow bearing surfaces on either side of the channel give 
the ring a uniform unit pressure on the cylinder, enabling it 
toseat promptly and assuring maximum removal of excess oil 
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COMPANY, INC. ® Baltimore, Maryland 
This Koppers Division also supplies industry with 
Fast's Couplings, Aeromaster Fans, Koppers-Eliex 
Electrostatic Precipitators and Gas Apporatus. 


Company 


Address 


1 
| 
| 
| 
METAL PRODUCTS DIVISION © KOPPERS | 
| 
| 
| 
| 
1 


Engineered Products Sold with Service 





KOPPERS COMPANY, INC., Piston Ring Dept., 1632 Hamburg Street, Baltimore 3, Md. 


Gentlemen: Please send me full information on your Conformable Oil King 


4 
fe 
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throughout its lifetime. And the Conformable Oil Ring has a 
longer useful life because its low spring rate and uniform lands 
result in negligible changes in pressure as the ring wears 


Easily installed, it is ideal for both 2-cycle and 4-cycle 
Diesel & Gas engines; comes in 4” to 25” diameters with a 
minimum width of '4”. Write, wire or phone us today for full 
information on how the Conformable Oil Ring can improve 
your operation... or for expert help in any piston or sealing 
ring problem. Koprers Company, INc., Piston Ring Dept., 
1632 Hamburg Street, Baltimore 3, Maryland, 


AMERICAN HAMMERED 


Industrial Piston Rings 
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SMART 
OPERATOR 


for Valves, 
Gates and 
Floorstands 








CHAPMAN’S MOTOR UNIT 


Instant control of valves and large sluice ruggedness, as shown by internal view above. 
gates at the touch of a button... that’s what Chapman Motor Operated Floorstands are 
you get with Chapman Motor Units on the delivered to the job with all internal wiring 
job. Completely housed and thoroughly dust complete, so all the wiring to be done is to 
and weather proof, these units are built ‘to bring the power leads into the connection box... 
take it’’ for years, on the roughest service. saving time and money ia installation and assur- 
They're designed for simplicity and extreme _ing proper operation. Write for Catalog No.50. 











The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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...in designing boiler-burner units 


HB It is just common sense that experts in any field thor- 
oughly know their own products. So you can expect a 
better product in every way when you specify the 
IKkewanee-Petro Boiler Burner Unit because you get the 
combined knowledge of leadership in 2 fields . . . boilers 
and burners. Here, two great companies bring together 
boilers and burners designed as complimentary units with 
all parts perfectly integrated. Engineering and design 
have been combined for maximum efficiency and depend- 
able production of high or low pressure steam and hot 
water heating using oil, gas or oil and gas combination. 
The Kewanee-Petro Unit is easily installed ... simple to 
operate. The boiler, mounted on steel skids, has matched 


11, Ohio 


ytreet, Cleveland 


Ww 
Hi 


KEWANEE-ROSS CORPORATION 


121 Franklin Street, Kewanee, Illinois 


MECHANICAL ENGINEERING 


burner connections. All refractories are installed at the 
factory ... forced draft burner eliminates necessity of a 
high stack... operation is completely automatic with 
all combustion controls mounted and pre-wired in one 
cabinet. Delivery from two separate factories offers im- 
portant advantages. The boiler is usually wanted at the 
building site before the walls are up, and needing no pro- 
tection from the weather, is shipped first. The burner, 
with control system, is delivered when wanted, after the 
building is roofed. It will pay you to get full information 
on this outstanding boiler-burner unit. Write either com- 
pany, or mail the coupon, 














builer-burner unl 
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PETRO 
3972 W 106th Street, Cleveland, 11, Ohio 
a KEWANEE-ROSS CORPORATION 
1 Franklin Street, Kewanee, Illinois 

Please send 16 page catalog containing complete 

data and specifications. 
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They're quality-built. All tubing is helically 
wound with copper or aluminum fins in three 


standard spacings (see above). Coil casings 





are made of heavy galvanized steel; headers 
are of dic-formed steel. 

Whether you need coils for blast heating, 
zone reheating or whether you want return bend 
coils or coils for modulated steam control — 
you'll find the size and type that best fits your 
necds in the American Blower line. Write for 
further data. 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


ic . ft if t . . . se 
Division of American Radiator & Standard Sanitary Corporation %, Type S Steam Coil for normal blast heat- 
ing. Tested and guaranteed for operation 
oh, with steam up to 200 Ibs. gauge pressure 


i@y:) and 450° F. temper: >. Die-forme 

: ane ‘ perature. Die-formed 

AMERICAN = BLOWER sche sopeet joomoctn token. Wikre 
Bulletin B-1218 

YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Serving home and industry: ANWERICAN-STANDARD + AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS 
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The balance scale dramatizes one of the most important advantages of 
controlled circulation. 


, On the left side is shown a 1-foot long section of conventional tubing as 
used in the furnace walls of a natural circulation boiler. On the right side 
is shown six 1-foot long sections of tubing as used in the furnace walls 
of a C-E Controlled Circulation Boiler. The weight is the same but the 

‘ surface area of the small tubes is 21/2 times greater. Because controlled 
circulation permits the use of small-diameter, thin-wall tubes and pro- 
vides adequate and properly proportioned flow to each circuit it affords 
the major advantages listed at the right. 


Wide recognition of these advantages by leading utilities in all parts of 
the country has been evidenced by orders over the past 36 months which 
represent an aggregate capacity of more than 6,000,000 kw. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING 
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Fifty per cent reduction in weight of 
steam generating surfaces for equiva- 
lent capacity. ° 
Less supporting steel, less building 
steel and less expensive foundations. 


Adaptability to higher steam pres- 
sures permitting better power station 
economy. 

® 
Quicker starting up and _ shutting 
down. e 


Greater safety. 


AND RELATED EQUIPMENT 
B 66 


COMBUSTION ENGINEERING, INC. 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
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The Electric Products Co. 

Well Pump Motors 
at Creek Pumping Sta- 
tion, Mobile, Ale. 


NEGLIGIBLE MAINTENANCE 
under HEAVY THRUST LOAD 
at HIGH SPEED 


The Electric Products Co., Cleveland, Ohio, is one 
more manufacturer who has found 0%? Spherical 
Roller Thrust Bearings the solution to the problem 
of anti-friction support of heavy thrust loads at 
high speeds, and perfect lubrication. 


Here, for example, are seven Electric Products 800 hp, 
900 rpm deep well pump motors in operation at the 
Mobile, Ala., Big Creek Pumping Station. Under 
severe thrust load, high speed operating conditions, 
the 0s Spherical Roller Thrust Bearings in this 
equipment have been delivering excellent performance 
with negligible maintenance. 





Cross-Section of SLSIF Spherical Roller Thrust 
Bearing as designed into the Electric Products 
Co.'s vertical motors at Big Creek 
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SPHERICAL ROLLER 
THRUST BEARINGS 


Here are the reasons why more and more equipment 
designers are specifying the &{°!" Spherical Roller Thrust 
Bearing: 

1. The bearing has very high capacity for thrust loads, 
and combined loads which are predominantly thrust, 
especially on vertical shafts . and can operate 
at high speeds. 

. It is fully self-aligning—a single row of spherical 
rollers roll on a spherical outer ring with full self- 
alignment. 

. Its inherent design is such that lubricant is pumped 
outwardly along the rollers against the high guide 
flange on the inner ring. This action assures perfect 
lubrication, low friction, long, trouble-free life 

SACS” Bearings are serving virtually all industry. SOS's 
unmatched Field and Home Office engineering service helps 
product engineers put the right bearing in the right place. 

74268 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
manufacturers of &KF and HESS-BRIGHT bearings. 


BALL AND ROLLER BEARINGS 
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FARVAL— Studies in 
Centralized Lubrication 
No. 151 


gurcerin 60-28 


FREE —ust off press! Bulletin 26 has 20 pages of photographs, 
drawings, diagrams and text, to enable you to select and specify the 
proper Farval systems to protect your machines. Mai! coupon today! 
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Learn how Farval can 


protect your machines 
and save you money 


HIS new 20-page databook brings you up-to-date 

on centralized lubrication. In words, pictures and 
diagrams, Bulletin 26 shows you how simply and eco- 
nomically Farval systems operate. 


The step-by-step operation of the unique Farval 
Dualine valve is presented in a series of color draw- 
ings. Its outstanding features are discussed. Detailed 
information on Farval systems is given, including 
manual systems, heavy-duty automatics, the compact 
automatic DC 20 specifically designed for smaller 
machines and the Spray Valve system designed to 
lubricate open gearing and slide surfaces evenly. 


All about user benefits, too 

Bulletin 26 also summarizes briefly the experience 
of Farval users. On many machines Farval eliminates 
45 minutes or more out of every hour of hand-oiling 
labor. Farval protects bearings, thereby reducing the 
expense of dismantling machines. By keeping equip- 
ment steadily at work, Farval increases machine pro- 
duction. Farval saves 3 of every 4 pounds of lubricant 
used by other methods. In short, the economies due 
to Farval centralized lubrication usually pay for the 
installation in a few months and continue thereafter 
to pay handsome dividends. 


Mail coupon today. You'll be surprised at the sav- 
ings and the longer machine life you may enjoy with 
Farval. The Farval Corporation, 3264 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


| 
| 
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Yes, please mail my FREE copy of the new Farval 
Bulletin 26 without obligation. 


Name 





Title. 





Company 





Street 





City State 
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For lasting efficiency with less maintenance, specify 


® i 
i SURGE-DAMPING 
' CONTROLS 
: Industrial and Aircraft Types 


For circuit pressures to 5000 psi 


Pressure Shock 
“4 to 1” Sizes 
For Pressures to 5000 psi 
Catalog VS-1-A 
sonscncccessooccossooes® 


. 
eeneeseeette 
sonscnsees® 
eocsnsecccnsnsooscssssossses® 
seneceeee 
secnseeeener® 


Dual-Purpose, Vane-Type 
PUMP /MOTOR 
Ready for either pump or motor 

use without change 
Shaft rotation in either direction 
Four Sizes, |} Models 
Pumping Capacities: 3 to 82 gpm 
Motor Torque: 13 to 257 inch-pounds 
per 100 psi. Pressures to 2000 psi 
Bulletin P-5 


High-Torque Axial Piston 


High-Pr ial-Pist 
a Axial-Piston FLUID MOTORS 
D t-Operatin . Torque Ratings 13.8 to 112 
rec perating Constant or Variable Volume nch-pounds per 100 psi 
PRESSURE CONTROLS For 25 3000 and 5000 psi {about 3 to 180 hp moximum) 
Sizes Cc vit Needs For Pressures to 5000 ps 
*n.4.000 ps 3.5 to 35 gom Capacities 1590 to 3000 rpm 
Catclogs P.4 through P.4.10 Catalogs FM.1, FM.2, FM-3-A 


Vy to l'/y 
For Pressures 
Catalogs VfB.) through VFD.8 





PRESSURE REDUCING Multi-Range 
DIRECTIONAL CONTROLS VALVES FLOW CONTROLS 
Manvo!l, Mechanical, Electric or ¥," to 1%)" Sizes Full-Scale Regulation— 
Pilot Control 4” to 2” Sizes 20 gpm to 65 gpm Capacities Adie mor e Peay ath ng Input 
For Pressures to 5000 ps For Pressures to 5000 psi ‘ ‘te . Sizes “a 
Catalog VD 3 For Pressures to 3000 ps PUMPING UNITS 
Catalogs VFC-1, VFC-2 Constant and Variable Volume 
46 Models—2 to 35 gpm Capacities 
For Pressures to 5000 psi 
Bulletins PU-3-A, PU-4 and PU-5 





PROVED IN USE 


under industry’s toughest operating conditions 


Pilot-Operated, Solenoid-Controlled 


Denison HydrOILic Pumps, Motors and Controls are noted for their com- 
bination of high efficiency and rugged dependability. DIRECTIONAL VALVES 
Eliminate Spool -Sticking 
¥," to 1)" Sizes, For Pressures to 5000 ps 
Catalogs VD 1.1 to VD.4.2 


In addition to fine performance under continuous, heavy-duty use, Denison 
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Hydraulically Balanced 
PRESSURE CONTROLS 
¥," to 2” Sizes 

For Pressures to 5000 psi 
Catalogs VR.2.B and VR-S-2 


HydrOILic Equipment offers space-saving design that simplifies circuit layout, 
makes installation casicr, and minimizes maintenance problems. 
Because so many users verify the extra value built into Denison Pumps, Motors 


Controls, we continue .the challenge 
DENISON 


and 
made so often before-—/et comparison prove 
fo you why they are first choice for so many OIL 
needs of every type. Write today for full in. esa 
details on Dentson HydrOILic Equipment to MOTORS | CONTROLS } PRESSES “Ti ti 4 hg 
fe Tinest Money Can Buy! 
——_e 


mect your requirements, i 
i 
‘ 


The DENISON Engineering Company, 1189 Dublin Road, Columbus 16, Ohio 
; MECHANICAL ENGINEERING 
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Where weight and space are critical 


New miniature transducers 
expand the scope of 


dynamic recording systems 14 


A BASIC PROBLEM in transducer design is 
reduction of size to a point where char- 
acteristics of the device under test are not 
affected. Two new transducers developed 
by Consolidated combine unusually small 
size and weight with operating character- 
istics fully comparable to previous larger 
instruments. 

The 4-310 Pressure Pickup features a 
direct-sensing diaphragm and is mount- 
able flush with any surface to avoid both 
volume changes in the pressure chamber 
and spurious turbulence patterns. It is 
valuable for aerodynamic pressure surveys 
and other high-frequency liquid or gaseous 
pressure measurements. 

The new 4-118 Velocity Pickup is us- 
able at high temperatures in any plane of 
orientation. Its output equals instruments 
many times its size and weight, yet it has 
no loading effect on structures being 
tested. Applications include turbine, 
supercharger, rocket and jet engine vibra- 
tion studies. 


Vibration can be easily, precise- 
ly measured and monitored by 
combining the Velocity Pickup 
with Consolidated’s Vibration 
Meters, described in Bulletin 
1505B. 


Consolidated Engineering 











4-310 pressure pickup 
Sensitivity: 4 mv/v of applied ex- 
citation. 

Ranges: 5, 15, 50, 150 psi. 
Temperature range: —100°F to 
+250°F. 

Sensitive element: 350-ohm, 4-arm 
resistance bridge. 

Excitation: ac or dc. 

Linearity and hysteresis: excellent 
characteristics. 

Acceleration respense, sero and 
sensitivity drift: negligible. 
Versatility: usable for liquid or 
gas measurements. 

Size: diaphragm diameter 2”, 
length %”. 

Complete specifications in Bul- 
letin 1534A-X1. 


4-118 velocity pickup 


Output: 100 mv/in./sec. @ 250 
cps. 

Frequency range: linear + 10% 
from 50 to 500 cps over range 
of —65°F to +500°F. 
Amplitude limits: to 0.12” peak- 
to-peak. 

Transverse sensitivity: negligible. 
Sensitive element: self-generating, 
nominal 700-ohm dc coil re- 
sistance. 

Total weight: 1.3 ounces 

Size: %4” diameter, height 1”. 
Complete description and speci- 
fications in Bulletin 1535-X1. 


Transient or high-frequency vi- 
brations and pressure changes 
can be recorded for detailed 
study with Consolidated’s Re- 
cording Oscillographs. Send for 
Bulletin 1500B. 


Miniature transducers 





analytical 
CORPORATION , Consolidated’s new miniature transducers, among the 
> . a 
300 North Sierra Madre Villa, Pasadena 15, California instruments smallest ever designed for pressure and vibration mea 
for science surement, are adaptable to the most exacting mount 
Sales and Service through €8¢€ INSTRUMENTS, INC., ing requirements. 
a subsidiary with offices in: Pasadena, New York, and industry 
Chicago, Washington, D. C., Philadelphia, Dallas. 
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TO KEEP GUNS STABILIZED 
over rough terrain 























Over open area a tank pitches and heaves like a rocking 
chair... but regardless of the bumps... ditches... hills 
... the guns keep pointing at the target while the tank is 
moving. Ford Instrument Company played a vital role ir 
designing and manufacturing a stabilizer unit for the tank’s 


gun fire control system. 
: 
— 
You can see why a job with Ford Instrument Company @ 
offers a challenge to young engineers. If you qualify, 
there may be a spot for you in automatic control 
development at Ford. Write for brochure about products 
or job opportunities. State your preference. 
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This is typical of the problems that Ford has solved since 
1915. For from the vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical, 
hydraulic electro-mechanical, magnetic and electronic instru- 
ments that bring us our “tomorrow” today. Control problems 


of both Industry and the Military are Ford specialties. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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260-point, newly 
designed, run-out 
table at Allegheny 
Ludlum, automatic- 
ally lubricated by 
Trabon. 


11 bearings on the 
revolving mandrel of 
this Allegheny Lud- 
lum coiler are quick- 
ly and easily lubri- 
cated by Trabon. 





> 


ae 
nase. y this hasa BEARING on the subject 


— Va 





Here at one of the country’s leading steel companies is a good example of de- 
pendable, versatile TRABON automatic lubrication at work. 3800 points on a 
wide variety of equipment . . . hot strip mill, cold tandem mills, soaking pits, 
furnaces . . . are being lubricated by Trabon systems. 
There are good reasons for Allegheny Ludlum’s choice of Trabon automatic 
lubrication systems: 
e Trabon engineering service assures the best in design, fabrication and 
‘ installation. 
e It’s a positive system—a single indicator at the pump to tell the operator 
when all bearings have been lubricated. 
e It’s completely sealed so that it operates effectively even underground and 
is unaffected by steam, dirt or snow. 


e Trabon systems, for either oil or grease, fit any bearing situation. 


SF. Write for more information today. 


ENGINEERING CORPORATION 


40th STREET © CLEVELAND 3, OHIO 
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This flat pancake type coil, mea- 
suring 9” across, contains 5 feet 


Shown here is ao heat exchanger contain- 
ing 25"of Wolverine Trufin*® coiled within 
a 2%" O.D. copper shell whose ends 
have been reduced by the Wolverine 
Spun End Process?. This is a good demon- 
stration of the ease with which Trufin can 


A simple form fabricated from seamless 
copper tube, utilizing the Wolverine 
Spun Endj{ Process. By producing the part 
this way, you enhance its appearance — 
effect many economies and in most cases, 


of Wolverine Trufin* —the integral 


finned tube—in its 3 turns. eliminate “extra-part’ assemblies. 





be fabricated. 





\\\\ A 





This shows serpentine coil to get maxi- 
mum length in a small space, ail on one 
plane. Both ends have been beaded to 
facilitate hose connections. 


The illustration on the left shows how Trufin may be coiled 
as easily as plain tube. Pictured to the right is one coil 
nested inside the other. The finished coil is approximately 
one foot high and 5” in diameter; the total length of the 
tube is 63 feet. 


line you about to desiqn a Tubular Past ? 


has designed many tubular parts which have 
effected increased efficiency and worthwhile 
savings. The product was re-designed so it 
could be made in a fraction of the time pre- 
viously required. 


In designing a tubular part, which will be- 
come a component of your main product, 
what will you strive for? Attractive form? 
Speed in production? Economy? 


: 


Wolverine can help you ct every turn. a : , 
Additional economy was also realized in a 


reduction of component parts needed, which 
resulted in reductions in assembly time. 


Wolverine has the skill and necessary equip- 
ment to produce nearly any tubular shape you 
specify—in copper, copper-base alloy, or 
aluminum. 


You should get many helpful suggestions 
from our Fabricated Parts Book. We will be 


In collaboration with its customers, Wolverine glad to send it to you on request. 


Wolverine Trufin and the Wolverine Spun End Process avail- 
able in Canada through the Unifin Tube Co., London, Ontario. 


WOLVERINE TUBE DIVISION. 


Ws of CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
1437 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Saled offices is Principal Cilies 


EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N. Y. 


"REG U S PAT. OFF 
TA PATENTED PROCESS RE. 12465 
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Meet the man you can call 


with confidence to solve your 


gaa 
ae ee 


thermal insulation problems 


To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.”” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M _ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM 
| 


199 Bay St., Toronto 1, Ont. 


* Re U.S. Pat, Off, 


Johns-Manville First in INSULATION 
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(LORD MOUNTINGS Protect Vital Parts 
oa EVERY TYPE of AIRCRAFT 


Choice of the 
Leading Builders 
of, AAcrenaft- 


For more than a quarter century Lord Head- 
quarters for Vibration Control have designed 
and manufactured bonded-rubber mountings to 
protect vital aircraft components from vibration 
and shock . . . to improve the overall operation 
of aircraft . . . to contribute to passenger and 
crew comfort. Among the many well known 
Lord Mountings in the Aviation Industry are 
(1) Dynafocal Engine Suspensions (2) Instru- 
ment Panel Mountings (3) Antennae and Elec- 
tronic Equipment Mountings (4) Cowl Mount- 
ings (5) Actuator Attachment Mountings. There 
are many others. 

We invite you to take advantage of Lord 
experience in vibration control . . . Ask about 
maintenance cost savings effected by Lord Core 
Renewal Service on Dynafocal Suspensions. 


SURBANK, CALIF. DAYTON 2, OHIO DETROIT 2, MICH. 
233 South Third Street 410 West First Street 311 Curtis Building 
NEW YORK 16, N. Y. CHICAGO 11, ILL. CLEVELAND 15, OHIO 
280 Madison Avenve 520 N. Michigan Ave. 811 Hanna Building 

DALLAS, TEXAS PHILADELPHIA 7, PENNA. 

413 Fidelity Union Life Building 725 Widener Building “ 


LORD MANUFACTURING COMPANY «° ERIE, PA. 


tte headquarters 
LORe | Vipration Co 
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Safety ... Speed .. . Comfort characterize the new 
Douglas DC 7, “the world’s fastest piston-powered 
commercial airliner”. Contributing to these factors, 
Lord MR43 Dynafocal Engine Mountings and 
Bonded-Rubber parts control vibration throughout 
the aircraft. ° 

Lord Bonded-Rubber parts will help to protect 
your product from the damaging effects of vibration 
and shock . . . improve its performance. We invite 
you to make good use of our experience. 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS CLEVELAND 15, OHI@ 
233 South Third Street 520 N. Michigan Ave. 811 Hanna Building 
DALLAS, TEXAS DAYTON 2, OHIO 
413 Fidelity Union 410 West First Street 


Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, °° -' YORK PHILADELPHIA 7, PENNSYLVANIA 
311 Curtis Building 280 Madison Avenue 725 Widener Building 


LORD MANUFACTURING COMPANY ° ERIE; PA, 


—_— ns 


headquarters 
VIBRATION , ROL 


Pe ae ait 
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For more information about Terry multistage 
turbines, send for a copy of Bulletin S-146. 
No cost or obligation 


THE TERRY SEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN 
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Your choice 
for strong, 
leakproof 


piping! 


th trade marks" tt” 
and“Tuse-Turn”ate applicable only 
to products of € Turns, INC. 


This TuBE-TuRN Concentric Reducer is designed with the 
smoothest reductions and the strongest knuckle contours consis- 
tent with adequate tangent lengths and the end-to-end dimen- 
sions established for this type fitting by the American Standard. 
TuBE-TurRN Reducers are superior to the pipe in bursting strength 
and their fatigue life equals that of the butt weld used to join 
them to the pipe. 

For piping installations that are maintenance-free and have 
extra long life, specify TUBE-TURN Welding Fittings and Flanges. 
Your nearby TuBE Turns’ Distributor is at your service with 
industry’s most complete line. 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS, INC. ‘22:2: 
gq @ KENTUCKY 
DISTRICT OFFICES: NewYork + Philadelphia « Pittsburgh + Cleveland © Chicago « Denver « Los Angeles « San Francisco 


Seattle « Atlanta « Tulsa « Houston « Dallas + Midlend, Texas 
Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO © PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 





TUBE TURNS’ Weeriiy Sowiee 


shows the way to eliminate equipment shutdowns 


@ In the past, directional changes in the tubes 
used in fuel economizers for boilers have been 
made with flanged U-bends or with header boxes. 
Although leakage was inevitable sooner or later, 
and repairs difficult, such conventional connec- 
tions were necessary to permit periodic dismantling 
and mechanical cleaning. 

Now, improved methods of water treatment 
have eliminated the need for such cleaning in most 
cases, and with it, the need for joints that can be 
readily disassembled. Accordingly, Tuse Turns’ 
Engineering Service has recommended re-fabri- 
cating tube assemblies with Tuse-Turn 180° 
Welding Returns, which are available in. thick- 
nesses and radii tu match the tube w2ils and centers 

fl A? top: flanged cre ‘> in economizer. A? bottom: germa- 
of most econofi.zers. nently jes > “UBE-TUR?® Welding Returns. 

The result has been the elimination of any leak- 
age in economizer tubing, thus ending shutdowns 
of economizers, boilers, and other critical equip- 
ment. In addition, pressure drop is reduced, and 
flow conditions improved. When you have a tough 
piping problem, bring it to TuBE TuRNs’ Engineer- 
ing Service—a service that typifies TuBE Turns’ 
leadership in piping engineering. 


Shop fabrication of welded piping assemblies is easy, thanks 
to the uniform wall thickness and dimensional accuracy of 
TUBE-TURN Welding Fittings. Line-up is fast and accurate. 


DISTRICT OFFICES 


New York Midland 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Cleveland Los Angeles 
Chicago Seattle 

TUBE TURNS, INC., Dept. F-12 sn Atlanta 

224 East Broadway, Louisville 1, Kentucky Dallas Denver 

Your name *tt’ and “TUBE-TURN” 

Reg. U.S.Pat. Off. 


Position 


Company 
TUBE TURNS, INC. 


Nature of business 
LOUISVILLE 1, KENTUCKY 
Address 


City 








' 





today’s harvest land | 


Farmers boost yield per acre with 





commercial fertilizer from plants designed, 


equipped and built by Link-Belt 


Sind fertilizer is being produced commercially at a rate 
nature cannot match. Improved techniques provide low-cost 
fertilizers with exact amounts of specified elements thoroughly 
blended. 

As a leading manufacturer of conveying, processing and 
power transmission machinery, Link-Belt plays an important 
role in this development . . . offers producers a unified, single 
contract responsibility. Link-Belt performs the testing, develops 
the process, makes the equipment, erects the plant and puts it 
in full operating readiness 

In this and many other fields, Link-Bele does far more than 
supply equipment. You are invited to investigate Link-Belt’s 
total engineering facilities. Call your near-by Link-Belt district 


sales office. 


LINK#¢ 


One source . . . one responsibility for materials 
iia handling and power transmission machinery 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago |. To Serve Industry There Are Link-Belt Plams and 
¢ Sales Offices in All Principal Cities. Export Office, New York 7; 
y Canada, Scarboro (Toronto 14); Australia, Sydney; South Africa, 
; ; Springs. Representative: Throughout the World ae 








LINK BELT 
RESEARCH AND 
ENGINEERING 
WORKING FOR /, 
INDUSTRY 


Ammonium nitrate plant, shown before completion of 
building, reveals variety of Link-Belt equipment used 
in conveying, drying, cooling, mixing, elevating, 
screening. For complete facts on Link-Belt equipment 
for commercial fertilizer plants, send for Book 2459. 


Photo (left) courtesy Form Quarterly 








NOBODY GUESSES 
WHEN YOU USE... 


WALSEAL 


Cutaway view of a Walseal Tee showing: | — factory- 
inserted ring of silver brazing alloy; 2 — fillet of silver 
brazing alloy that appears upon completion of Walseal 
joint; 3 — cutaway view of the completed joint showing 
that silver brazing alloy has flowed in beth directions 


When you see this fillet of alloy, and the 
fitting is Walseal you know that you 
have full penetration because the alloy 
comes from the inside. 


When you join brass, copper, or copper-nickel pipelines with Walseal 
Valves, Fittings, or Flanges you know you have the right amount of 
the correct type of silver brazing alloy. The ring of Sil-Fos brazing 
alloy is factory-inserted in the ports of Walseal products at the time 
of manufacture. 

No lost time or motion in handling the alloy . . . no difficulty in 
getting full penetration of the alloy regardless of the position of the 
valve or fitting . .. no guessing whether the joint is made right . . . the 
fillet of silver brazing alloy that shows up when the Walseal joint is 
completed, comes from the inside! And, whether you've made the joint 
yourself, or are inspecting the work of another, you know that if the 
silver alloy fillet is visible, and the valve or fitting is Walseal, you have 
full penetration. That’s why nobody guesses when you use Walseal! 

Walseal products are backed by the reputation of the Walworth 
Company, manufacturers of valves and pipe fittings since 1842. 

For full information regarding silver brazed joints made with 
Walseal products, write for Circular 115. 


Moke it ‘‘a one-piece pipeline’ with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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from the factory inserted ring 


Hot and Cold Water 
Circulating Systems 


Boiler Feed Lines 
Steam Reiurn Lines 
Condensate Lines 


Low and High Pressure 
Air Systems 


Lubricating Oil Circulat- 
ing Systems 


Industrial Gas P’ping 


Solvent and Vacuum 
Piping Systems 
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IN PUMPING STATION of the 
City of Montreal, this Fast's Coup- 
ling connects 1,800 h.p., 600 
r.p.m. motor to 30 million-gallon- 
per-hour pump. 


For free engineering service that saves dollars and down-time ..«o 


FAST’S Couplings are FIRST! 


When you specify Fast’s Couplings, you get the bene- 
fit of Koppers free engineering service . . . your assur- 
ance of the right coupling for any job and the right 
solutions to tough coupling problems. 

FOR EXAMPLE: “Get the drawings and send them 
down to Koppers” is the standard answer in one plant 
whenever a tough coupling application arises! 

FOR: EXAMPLE: After studying a list of spares for 
stand-by units made up by one customer, a Koppers 
sales engineer eliminated duplications . . . resulting 


THE ORIGINAL 


NS 
2 


METAL PRODUCTS DIVISION - KOPPERS COM- 
PANY, INC. + BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham- 
mered Industrial Piston and Sealing Rings, Koppers- 
Elex Electrostatic Precipitators, Aeromaster Fans 
and Gas Apparatus. 


Name 
Company 
Engineered Products Sold with Service Address 


City 


Gentlemen: Send me a F 


in a smaller order for him but a much smaller inventory 


for the customer! 

Add the rugged construction of Fast’s Couplings... 
with their original design maintained without basic 
change or sacrifice in size or materials. Add their 
lowest cost per year .. . their life expectancy guaran- 
tee. Fast’s usually outlast the equipment they connect. 
Result: it will pay you to write today for full details 
on how Fast’s Couplings and Koppers Engineering 
Service can help you get uninterrupted power trans- 
mission! Send for free catalog to: KOPPERS COM- 
PANY, INC., Fast’s Coupling Dept, 352 Scott Street, 
Baltimore 3, Md. 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 352 Scott St., Baltimore 3, Md. 


's Cataiog giving detailed descriptions, engineering drawings, 


capacity ’ and photographs. 
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Many companies cut their costs with 


Revere Electric 
Welded Steel Tubing 


Available from 4" to 442" 0.D. — 
Walls from .025” to .187” 


A leading maker of appliances was using a heavy tubular E 

member as a wringer post extension. With the collaboration COPPER AND BRASS INCORPORATED 
§ Revace Saeed Tube eanianers. the manuloceuer develeced Founded by Pan! Revere m 1801 

of Revere Steel Tube engineers, the manufacturer develope 230 Park Avenue, New York 17,N.Y. 

a simple fabricated part of Revere Electric Welded Steei Distribaters of Revere Electric Welded Stee! Tube are: 


Tube, supplied ready for assembly. This reduced the thick- Austin Hastings: Company, Inc., Boston. Mass. + Peter A. 
Frasse & Co., Inc., New York, N. Y., Philadelphia, Pa., 


ness of the tube wall by half, cutting costs considerably and ah, A v, een eC A ee ee. 
making the machine somewhat lighter and thus more attrac- Chicago, Ill., Detroit, Mich., Indianapolis, Ind., St. 
" Louis, Mo., Tulsa, Okla. + Joseph I. Rverson & Son, 
tive to users. Inc., Cleveland and Cincinnati, Ohio, Pittsburgh, Pa., 
Revere offers vou Electric Welded Steel Tube in the shapes Los Angeles and San Francisco, Calif, + Peden Iron & 

: Stee! Co., Houston, Texas. 


shown here, and many others. The tube can be made so it is 

impossible to find the weld. Our Technical Advisory Service 

will gladly collaborate with you on applications to your SEE “MEET THE PRESS” 
product. ON NBC TELEVISION, SUNDAYS 


110 - Decemser, 1953 MECHANICAL ENGINEERING 





PAY LOADS PAY OFF! 





The Halliburton Oil Well 
Cementing Co., Duncan, 
Okla., keeps cement at 
right consistency during 
travel by using specially- 
designed Rotovoy trucks. 
Power is transmitted as 
desired through rugged 
Hygrade Drives. 





with 


HYGRADE DRIVES 














Install "em in your plant —even mount Hygrade Drives are available with hori- 
‘em on your trucks — wherever tough jobs — zontal or vertical output shafts — vertical 
call for rugged, space-saving drives—the extending upward, downward or both. 
Foote Bros. Hygrade line can solve your Vertical Hytop units incorporate a wider, 
. problem. low-speed bearing span to accommodate 


long, unsupported extensions. Single, heli- 
cal and double-worm reductions provide 
you with ratios up to 4,108 to 1—capacities 


Hygrade worm gearing is skillfully 
engineered — precision generated —-assures 
you greater efficiency, maximum power. 
Sturdy construction, improved design, ‘© 260 h.p. 

This Trademark compact housings — all offer you the sav- For better drives for every job, see your 

Stands Ser ings on maintenance, the superior perform- Foote Bros. representative, or write for 


the Finest in : Z . . 
Industrial Gearing ance you've been looking for. helpful information. 


FG 

















} FOOTE BROS. GEAR AND MACHINE CORPORATION 
a Dept. Q, 4545 South Western Boulevard, Chicago 9, Illinois 
Fa 
endian —— es 3 Please send Bulletin HGB on Hygrade Drives. 
Drives Gearmotors Drives c 
ON POIs coscsotecesatencnorecessscaceresssosuenstigpssoolonscasins 
CY) “a IESBRO ~. ‘ wens 
| = 5 a ae See ES ARE RR TR ee 
Galler Power Tra ooion Thwough Taller Leana % Ee 
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Here's hou 

FLEXON 
EXPANSION JOINTS | 
solve a difficult 
motion problem — 

in this am 

heat treating 
furnace 





FLEXON 
EXPANSION 
JOINT 


= 


ie 
FURNACE 
FRAME 


€ motion $ 


FIRING 
¢ TUBE 








# FIXED MOUNTING @& 


In the heat treating furnace illustrated above, which is manu- 
factured by Ipsen Industries, Rockford, Ill., the unit is 
brought to temperature by burning gas in vertical tubes 
that extend through the furnace. Thermal expansion of these 
tubes at 1000° F. presented a mounting problem that was 
solved by attaching the free end of the tube to a FLEXON 
Expansion Joint, which in turn is mounted on the furnace 
frame as shown in the drawing. To combat the high tem- 

eratures and corrosive conditions, the expansion joints are 
lebelcasnd from No. 321 stainless steel. 

This is the type of problem that is a specialty of Flexonics ‘ 
Corporation. Whenever you have a connection problem, Mlenenies Catelog Ne. 128 gives 
whether it be caused by expansion, flexation or vibration, full information on Flexon Expan- 
let Flexonics know-how solve it for you. sion Joints and other motion con- 

trol problems. See also the Flexonics 
catalog in Sweet's. 


EXPANSION JOINT DIVISION 


* j exo ® ac 
] orporation. 1305 $, THIRD AVENUE - MAYWOOD, ILLINOIS 
* 
ra wt FORMERLY CHICAGO METAL HOSE CORPORATION 
tn Conada: Flexonics Corporation of Canada, ttd., Brampton, Ontario 


Flexon identifies ; = re, 
products of Flexonics Flexible metal hose MEE Expansion joints AW 
\ 








Corporation that 
have served industry 
for over 50 years. Aircraft components | 
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The most comprehensive range of types, capac- 
ities and pressures in Hydraulic Pumps for 
industrial equipment, presses, machine tools, 
materials handling, metal working, mobile equip- 


FLUID POWER PUMPS 


ment, mining, petroleum, gas and aviction ap- 
plications. Hydraulic Pumps, Motors, Cylinders 
and Valves to develop complete Hydraulic cir- 
cuits, 


LIQUID HANDLING PUMPS 


An exceptionally broad range of types, sizes 
and special constructions to handle virtually “any 
substance that will flow through a pipe” includ- 


VACUUM 


High Vacuum Pumps for laboratory. electronic, 
atomic research, biological and other chemical 


HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversik’: Gear type 
pumps in exclusive FOUR-BM“T design .. . 
capacities from .5 to 130 gpm and operat- 
ing pressures to 1500 psi . . . fange or 
foot mounted . . . furnished wits keyed 
shaft with spline shafts optional. Also 
dual and tandem models. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axio! reciprocating piston type 
... constant or variable delivery 
with capacities of .25 to 10 gpm 
at nominal speeds of 1500 rpm 
with maximum of 4500 rpm. . . 
working pressures to 3000 psi 
. . . direct engine and individual 
electric motor driven models. 











AURORA 


CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensation return units, 
household water systems. Industrial low and high pressure 

liquid handling pumps. Direct motor and countershaft driven 
horizoatal and vertical models. Capacities 3 to 7500 gpm. 


THE NEW YORK AIR BRAKE COMPANY 
230 PARK AVENUE © NEW YORK 17, N. Y. 
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ing: water, petroleum products, alcohols, syrups, 
acids, sludges, slurries, asphalt, bunker fuel, 
etc. 


PUMPS 


processing, vacuum refining of metals, de-cerat- 
ing, dehydration, vacuum drying, refrigeration. 


DUDCO 
DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad 
range of sizes with capacities to 
120 gpm and pressures to 2000 psi. 
Also available in dual units operating 
from a single drive. Hydraulic motors 
with starting torque outputs to 14,400 
Ib. in. 






KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute 
pressure readings of 10 microns (.01 mm 
Hg.) . . . compound pumps producing 
readings of .2 microns (.0002 mm Hg.) or 
better. These Kinney High Vacuum Pumps 
are available in sizes for laboratory as 
well as high production use. 


KINNEY 
LIQUID HANDLING PUMPS 


A compiete range of sizes in Rotat- f 
ing Plunger and Herringbone Gear 
Pumps to handle light or heavy 
liquids from gasoline to molasses. 
Available in plain or steam jacketed 
models. 


THE NEW YORK AIR BRAKE COMPANY 

230 Park Ave., Dept. ME-1, New York 17, N. Y. 

Gentlemen: Kindly send me additional information on: 
Hydraulic Pumps [] 1000 psi [1] 2000 psi [_) 3000 psi Liquid 
Handling Pumps [_) Vacuum Pumps [] 


| Name 
Address 
| 


City 


State 
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A flange 
with a background... 


You are looking at a flange with a history. Taylor Forge made the forged steel 
flange and in a sense the forged steel flange made Taylor Forge. It was Taylor 
Forge, back in 1905, who made the first forged steel flanges on a commercial 
scale . . . and it is Taylor Forge who has guided flange development across the 
past half century. 

Through the first threaded flange form, the bolted Van Stone form, and the 
perfected welding neck form pictured here, Taylor Forge has undeniably con- 
tributed more to flange development than any other organization*. 

Taylor Forge Welding Neck Flanges are a part of the WeldELL® line—the 
line that more than 20 years ago gave industry the first complete line of fittings 
for pipe welding. The organization that led development is still leading . . . in 
scope of types, sizes, weights, materials . . . in quality and downright value! 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: P.O. Box 485, Chicago 90 
Plants at: Carnegia, Pa., Fontana, Calif., Gary, ind., Hamilton, Ont., Canada 





When pressures rose from the old 150- and 300-pound standards to _ basis of recognized practice for flanges in siz: through 24”. Again, in 
400, 600 and finally 900 pounds, it was largely the exhaustive research 1938 Taylor Forge published the first editio ~ the aow autheritative 
of Taylor Forge that supplied the formulas for determining stresses in ‘‘ Modern Flange Design” based on methods p: vposed by E. O. Waters, 
flanges for any given condition of loading. Among many examples: D. B. Rossheim, D. B. Weastrom and F. S. G. Williarns, Taylor Forge 
*the Taylor-Waters formula, published in 1927, became and still is the Manager of Engineering Standards. (ASME Trans., Apr. 1937) 
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FROM Che Doecncey Sheth. book” 

TO J# a dedijrirt tmiginillion 
EVAPORA TOR 
coll. 





















FRAME 
FOR 
LAWN 


(a A / SWEEPER 


=2(( 
REMARKS Perhaps you can improve 


your product -- with, Bundyweld Tubing. 

For instance, you can end tubing-leakage 
=| 3) worries. Or make your product lighter and 
Stronger. Perhaps you can bring produc-~- 
tion costs down, too. Talk things over 

i i with our engineers. 

—_——— 21 to us for catalog or for specific 
\| | WM (TEA information on your problem. BUNDY 


; TUBING COMPANY, DETROIT 14, MICH. 


OE ER OT: 


aN 
mA ir 
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Leakproof Lightweight 


High thermal conductivity Machines easily 
High bursting point Takes plastic coating 
High endurance limit Take: plating 
Extra-strong Bright and clean 
Shock-resistant No inside bead 
Ductile Uniform 1.D., O.D. 
CDOUBLE-WALLED FROM A SINGLE STRIP , : : 
WHY BUNDYWELD 1S BETTER TUBING - 
by 
2 Sao Neg 
(4 ee - 


Bundyweld starts as cake rolled and passed through Bundyweld, double 











NOTE the exclusive . 
f patented Bunclyweld 
beveled edges, which 
afford a smoother 
joint, absence of beod 
SIZES UP and less chance for 





o single strip of twice around later o furnace. Copper walled and brazed To %’ oo ees 
copper-coated steel ally into a tube‘of coating fuses with through 360° of wall rg any leakage. 
Then it's ° uniform thickness, steel. Result... contact. 


Bundy Tubing Distributors ond Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc, 226 Binney St. © Chattanooga 2, Tenn.; Peirson-Deakins Co, 823-824 Chattanooga 
Bank Bidg. @ Chicago 32, Ii: Lapham-Hickey Co, 2333 W. 47th Place @ Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 © Philadelphia 3, Penn.: Rutan & Co., 
1717 Sansom St. © San Francisco 10, Calif: Pacific Metals Co., Ltd., 3100 19th St. ©@ Seattle 4, Wash.: Eagie Metals Co., 4755 First Ave. South @  Terento 5, Ontario, Canada: 
Alloy Metal Sales, L'd., 181 Fleet St., Eost + Pridgeport, Conn.: Korhumel Steel & Aluminum Co., 117 E. Washington St . Los Angeles 58, Calif.: Tubesaies, 5400 Alcoa Ave, 

Bundyweld nickel! and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. ? 
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Production Executives .... Shop Foremen .. Tool Engineers .... and Others 


Concerned with the machining of metals 





For specific, detailed information on all phases 
of machinability with single-point tools and for 
the kind of help that cuts costs, steps up pro- 
duction, and standardizes practice, look to the 
new second edition of the manual on 


CUTTING 
OF METALS 


545 Pages 52" * 82" 200 Illustrations 382 Tables $10.00. 


Prepared by the ASME Committee on Metal Cutting 
Data with the collaboration of twenty-two specialists. 


The Manual covers the machining of a variety of 
metals including high-nickel alloys, stainless steels, 
copper and its alloys, magnesium, cast irons, and 
plastics, explaining the influence of their mechanical 
characteristics and structure on machinability, chip 
formation and control, and surface finish. Types and 
sizes of tools, tips, inserts, and holders are considered 
and tool performance evaluated. Composition, types 
and functions of cutting fluids and their effects on cut 
ting speeds are covered; also the forces, power, and 
cutting speeds for specific conditions when turning a 
variety of metals. Cutting, idle and loading time, tool 
changing, and grinding costs are analyzed, and a cost 


per piece formula is presented along with an example 
showing how costs are calculated. 


Besides this fund of new information thete are 320 
tables reproduced in full from the first edition covering 
the machining of thirty-five commonly used steels by 
seven differently shaped tools; the cutting speeds and 
the horsepower required for seven speeds varying from 
0.002 to '/s” each for nire depths ranging from '/ y» of an 
inch to one inch; data from which values mzév be derived 
tor a more complete list of 289 steels and conditions; 
and for computing similar information about the turn- 
ing of 27 cast irons and 34 nonferrous metals. 


CONTENTS 


Types, uses, and preparation of single-point 
tools —- Nomenclature, standard types, tool ma 
terials, grinding, evaluating tool performance. 


Mechanical characteristics and structures of 
work material 

Definitions, funetions, and classification of cut 
ting fluids Influence on cutting speeds, best 
ratio of depth to feed, practical cutting fluid 


recommendations. 


Cutting forces; gross and net power at the 


cutter — Tools, speeds, and feeds for machining. 


Net unit power for machining a great number of 
metals using a single size of cut — Formulas for 
computing power required for other cuts, cor- 
rection factors for various tool angles, compu- 


tation of motor capacity requirements. 
Economics of metal cutting. 


Tabular data on cutting speeds and horsepower. 


The American Society of Mechanical Engineers 


29 W. 39th Street 


New York 18, N. Y. 
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... you'll find economy-minded B-L boiler enclosures in 
power plants all over the country. Size poses no problem: | 
B-L engineers them all from small HRT settings to huge 
10-story jobs like the one illustrated. 


. Bigelow dryer furnaces deliver a tremendous volume 
of hot gases—as much as 93,000,000 BTU's—at pre- a, 
determined temperatures to rotary dryers. Furnaces 


process coal, sugar, salts, grain—any product from which 
mc.sture must be removed. 


ww Ok Refmeviee ‘ehiatta 


. B-L offers a complete, one-source service of engineer- 
ing, materials, and erection help for castable regenerators ; pea 
ard pressure vessels of a kinds. Construction can be 
either castable, tile or = combination of the two. 


fe. and in the metal, glass, cement and sugar industries 


(others, too!) B-L enclosures are right in the heat of things. 
Write today for complete information. 


he 04 


BIGELOW-LIPTAK /eyectation 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e¢ DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: Bigelow-liptak of Canada, itd., Zerente, Ontario 


ATLANTA + BOSTON + BUFFALO + CHICAGO « CINCINMATI « CLEVELAND « DENVER + HOUSTON + KANSAS CITY, MO. + LOS ANGELES » MINNEAPOLIS » NEW YORK 
PITTSBURGH + PORTLAND, ORE. « ST. LOUIS © ST. PAUL + SALT LAKE CITY © SAN FRANCISCO + SAULT STE. MARIE, MICH. « SEATTLE + TULSA « VANCOUVER, B.C. 
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186,072,500 
Ta) ibe -hee 


used in building 


2 WESTERN DAMS* 


Yes—that much ice was required to cool the 
concrete mix in order that it set properly to 
develop its ultimate strength for two out- 
standing dam structures. 





The important part of this message to you is 
tnat the compact and readily portable Vogt 
Tube-Ice Machines pictured here set this 
record without even the replacement of a 
freezer tube. What’s more, they are ready to 
go again whenever ice is needed in quantity. 


Tube-Ice is widely used in process work and 
for preserving shipments of meat, fish, milk 
or vegetables... and is produced at the lowest 
possible cost per ton since a Tube-Ice unit 
occupies less space, has fewer parts, uses less 
power than any other method for making ice. 
Tube-Ice Machines are available in sizes from 
2000 Ibs. per day up to any desired capacity. 
Send for free Bulletin TI-3. 


* McNary Dam, Washington, 
and Pine Flats Dam, California, 
required a total of 2,730,000 cu. yds. 


>) of ice cooled concrete mix. 


ENRY VOGT MACHINE CO. 
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RECOGNIZED QUALITY SINCE 1854 


For almost a century, WICKES Steam Generators have been supplying 
dependable, low-cost steam to industries and institutions. Today, in every 
State in the Union and in foreign countries, refineries and natural gasoline 
plants, steel mills, foundries, ships, chemical processing plants, atomic 
energy installations, public utilities and many other industries depend on 
WICKES for efficient steam production. In schools, hospitals, public buildings 
and institutions, WICKES Boilers supply steam for heat and power. 


WICKES can fill your requirements for all types of multiple drum boilers 
with capacities up to 250,000 Ibs. steam per hour at pressures up to 

1000 psi., adaptable to any standard method of firing. In pressures 

up to 9000 psi. with sustained steam production up to 40,000 Ibs., 

WICKES Boilers can be shop assembled ready for immediate installa- 
tion. For complete information, consult your nearest WICKES 
representative or write us today! 


FOR SHIPS 


FOR PUBLIC | 


er canon 5 cane 
THE WICKES BOILER CO., SAGINAW, MICHIGAN WI f KE S 


DIVISION OF THE WICKES CORPORATION * RECOGNIZED QUALITY SINCE 1854 


SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dallas * Denver 
Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City 


Portland, Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill. * Tampa, Fla. * Tulsa * Washington, D. C. 
15? 
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STANDARD TYPE TVB 
DISASSEMBLED 


Peerless 


TURBINE 
VANE TYPE PUMPS 


FOR PUMPING HOT AND COLD, CLEAR 
AND VAPOROUS LIQUIDS 


Peerless offers the complete line of easy to understand, 

easy to apply and simple to service all-purpose turbine 

vane pumps. Use these Peerless electric ph 

(Type TVE) or flexible-coupled (Type TVB) pumps to 

move clear liquids in moder- 

ate capacities against medium 

and high heads. A wide selec- 

tion of types and sizes and 

standard or self-priming mod- 

els allow them to fit into almost 

any piping or pumping layout 

, é and into system sub-assem- 

SOLID ...asa rod i blies. There are no easier 
pumps to service; disassembly 
for inspection, replacement or 


FLEXIBLE ...as a wire rope | sepals eden te @.taattet al 
CLOSE-COUPLED minutes. Standard Peerless 
TRU-LAY Push-Pulls snake around | TYPE TVE materials are cast iron case, 


obstructions. Provide positive remote SELF-PRIMING bronze impeller and liners, 
stainless steel shaft and me- 


action for operating clutches, gates, chanical shaft seal. Capacities: 

slides, etc. Operate while flexing. ree to 58 gpm. Heads: to 800 feet. 
Close-coupled and flexible- 

Weatherproof, dustproof types. coupled electric drives 


Capacities up to 1000 pounds input. My @ waive FOR BULLETIN 
' ‘ ‘ No. B-2205; it is so compre- 
hensive that you can make your 
selection of the right pump for 
the job from the bulletin. Mail 
coupon today for your copy 


Write ‘4 
our Detroit office —f T R U “ L AY ne ~ penmeess SUP BevtsION 


ter FOOD MACHINERY AND CHEMICAL CORPORATION 
for DH-287 ware Los Angeles 31, California 


\ Please send us copy of Peerless Turbine Vane Pump Bui 
"ie: te LS letin No. B-2205. 


NAME 

| COMPANY 

AUTOMOTIVE AND AIRCRAFT DIVISION STREET__ 
AMERICAN CHAIN & CABLE att 


601 Stephenson Bidg., Detroit 2 
2475 Porter St., Los Angeles 21 « Bridgeport, Conn. PEERLESS BU I LDS DEPEN DABLE PU MPS 
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DO SSS 


3,375,000 pounds of steam capadty 
at Kaiser Aluminum & Chemical Corporation 


—- LIUNGSTROM AIR PREM: TERS. 


Four hundred million pounds of aluminum an- 
nually will be produced at the new Kaiser Alumi- 
num & Chemical Corporation plant at Chalmette, 
La., when it is operating at full capacity. Designed 
and built by Kaiser Engineers, Division of Henry 
J. Kaiser Company, this plant will help meet the 
ever growing demand for aluminum products, 
both civilian and military. 

Because it takes roughly 10 kwh of electricity 
to produce one pound of aluminum, tke electrical 
generating capacity at this large new plant must 
be enormous. Therefore, when the plant is com- 
pleted, it will have a total capacity of nearly 
500,000 kw, of which 375,000 kw will be steam- 
generated. 

The plant’s vast steam requirements are met 
by fifteen Foster Wheeler steam generators, each 
with a maximum continuous capacity of 225,000 
Ib of steam per hr at 900 psi and 905 F. Each 
boiler incorporates a Ljungstrom Air Preheater, 
which cools exit gas to 320 F, and preheats in- 
coming combustion air to 540 F. 

The Ljungstrom Air Preheater—chosen again 
and again where steam generation must be effi- 
cient—can serve you, too. Its wide acceptance by 
utilities ... by consultants ... by industrial plants 
all over the world is your assurance that the 
Ljungstrom is truly the most economical heating 
surface on the modern boiler. 
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Hus east le at oll iiblbinees 
2 ‘customers simply by giving each cus- 
the right kind of gear for his job. These 


our : 2 pniidenae, too, end you'll bent 
Tue Eare Gear & Macnine Company, 


‘Ave., Philadelphia 44, Pa. 














RUGGED INDUSTRIAL HEATERS 


CAPACITY FROM 300,000 to 7,500,000 B.T.U. per hour 


@ Maximum four pass 
heat transfer surface. 


@ Separate induced 
fan. 


@ Easy accessibility to 
accessories. 


@ Populer parts easily 
obtained anywhere, 


@ Heavy construction, 
hee from vibration. 


@ Dust tight, demp proof 
control panel box. 


@ Flexibility for special 
edaptions. 


@ Low initial cost. 


Olson 


DIRECT FIRED HEATERS 
Gas, Oil, Coal or Dual Gas and Oil 





ARTHUR A. OLSON & COMPANY 
BROAD STREET, CANFIELD, OHIO 





re 





Stainless Precision Tools 


Stainless Steel T-Squares, Triangles, 
Straightedges, and Precision Drawing 
Instruments. 


CATALOG ON REQUEST 


THEO. ALTENEDER & SONS 


Since 1850 
1223 SPRING GARDEN STREET 
PHILADELPHIA 23, PA. 
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Reader Service Coupon 
For More Information 


Go through the advertising pages and 
jot down the pege numbers and names 
of advertise:s about whose product you 
want additional information — mail the 
coupon to us—- your request will be 
passed on to the advertiser promptly — 
you will hear directly from advertiser — 
saves your time in writing individual 


letters. 
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urng either Coal or Wood Waste 





















































Coal is thoroughly dried and preheated before it is conveyed 
pneumatically to furnace grates. The distributor nozzle 
spreads the dry coal over the entire grate in a shallow, uni- 
form fuel bed. Preheated fines burn in suspension, reducing 
cinder carryover and greatly improving combustion efficiency 
and responsiveness as compared with stokers which do not 
preheat coal. Wood waste is fed through chute at upper right. 


Coal, Gas, Oil firing equipment 
for heating, processing, power 


THE IRON FIREMAM 
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lron Fireman coal stokers enable 
Bassett Furniture Industries to i 
utilize wood refuse as fuel 


These Iron Fireman Pneumatic Spreader 
stokers pick up the load automatically 
the moment the supply of wood refuse 
runs out. They enable the company to 
use wood waste as a primary fuel. Only 
enough stoker coal is burned to main- 
tain a uniform steam supply. 

Iron Fireman automatic air control 
and exclusive air-cooled grates give top 
firing efficiency with both fuels. Stokers 


f ‘ oF mt yt ma are installed in six boilers, each with a 


ron Fi 


capacity of 40,000 Ibs. of steam per 
hour, which carry the power load for 
the various Bassett factories. 


reman 


PNEUMATIC SPREADER COAL STOKERS 


You save three ways when you install an Iron Fireman 





Pneumatic Spreader stoker. You save on installation costs, 
you save on labor costs, and you save on fuel costs. This 
outstanding coal firing system dries, preheats, conveys and 
fires the coal. Manual coal handling is completely eliminated. 
Coal is piped directly from bunker to fire, doing away with 
the costly coal handling equipment usually required. 

The Iron Fireman Pneumatic Spreader stoker burns a wide 
range of coals, including low ash fusion, sub-bituminous and 
lignite- ranging from one fourth inch slack to two inch top 
size. Readily adaptable to any boiler room layout. Capacities 
available to 1,000 boiler horsepower in single units; multiple 


units for larger capacities. 


Dual and Triple Fuel Firing 


While Iron Fireman stokers are often used in conjunction with 
the firing of wood waste, they are also readily combined with 
Iron Fireman oil and gas burners. The ability to shift fuels 
quickly will protect your plant against fuel shortages and permit 
advantageous buying of fuel. Send for descriptive literature. 


IRON FIREMAN MANUFACTURING COMPANY 
64 West |06th Street, Cleveland 11, Ohio 


Send me literature on the Iron Fireman Spreader Stoker 


Address 


City " _ State 


| 
| 
| 
| Name 
| 
| 
! 
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Power 
Transmission 


FLEXIBLE COUPLINGS 


MODERN DESIiGNers. specify Lovejoy 
Flexible Couplings because they offer 
the best obtainable insurance against 
alignment troubles—-dampen and ab- 
sorb starting torque, vibration and 
shock of intermittent loads . . . protect 
motor and driven machine . . . lengthen 
bearing life. Lovejoy Flexible Couplings 
are rugged in construction, provide ex- 
cellent resiliency. Bodies are carefully 
machined. Cushions are available in 
materials suited to the particular load 
conditions ...can be changed without 
shutdown. No lubrication is needed. 


WRITE TODAY FOR FREE 
ILLUSTRATED CATALOG WITH 
<4#— HANDY SELECTOR CHARTS. 


Also Mfrs. of Lovejoy Universal Joints 
and Lovejoy Variable Speed Pulleys 


POWER TRANSMISSION 


Mlustrated above is 
© cut-away view of 
Ohio Gear's D drive, 
showing engineer- 
ing and sturdiness 
of the reduction unit. 


ro vour SPECIFICATIONS 
on “OFF THE SHELF”? 
OHIO 


GEARS - REDUCERS 


Ohio Gear's growing reputation has 
been built with the concern and 
future of your product in mind. Ohio 
Gear is constantly adapting new 
methods .. . adding new and modern 
equipment for gear and reducer 
manufacturing . . . all this, to im- 
prove and insure your product for 
longer life and trouble-free efficiency. 
Ohio Gear engineers are qualified to make expert recom- 
mendations . . . write us or see our nearest distributor. 


THE OHIO GEAR CO., 1360 cast 1790 street + CLEVELAND 10, onv0 





~ 


Unusual Opportunity 
fo 


TECHNICAL WRITER 


As a leading manufacturer of a line of cost-cutting industrial 
equipment in the fast growing oil hydraulic industry, we 
aan a large staff of high caliber research and design engi- 
neers. Their prolific, marketable developments create f 
need for an addition to our executive staff—an engineering- 
trained technical writer for interpreting their work for the 
guidance of our sales training, advertising, promotion and 
public relation departments. At our present pace of growth 
the position will become increasingly vital to our over-all 
operation and calls for a man of executive potential as well as 
one who is primarily an accurate writer on all branches of 
electrical, mechanical and hydraulic engineering. 

We'd prefer a relatively young man oe is an engineering 
college graduate but who has had at least a short ability- 
proving stint in a technical writing job—perhaps as an edi- 
torial assistant on a technical publication or an assistant 
editor ‘who may be a little impatient on his editorship ad- 
vancement in the foreseeable future. 

In addition to receiving an attractive salary, the man we 
select will participate in the various employee benefits such 
as insurance program, pension plan and other phases of com- 
pany employee relationships th .t are responsible for the long- 
service records of our employees and executives. 

We're located in a key midwestern industrial center that 
offers splendid living, educational and cultural advantages 
If you feel you'd like to discuss this opening with us, write 
fully about yourself, enclosing a photo—and you can do so 
with assurance that your letter will be held in strict confi- 
dence. Address CA-4539, Mechanical Engineering, 29 West 


LOVEJOY FLEXIBLE COUPLING CO. sath Street, 18, N. Y 


5032 W. Lake Street Chicago 44, Illinois 
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do the work 





On one of the world’s largest paper machines... 


WESTINGHOUSE PNEUMATIC CONTROLS 


provide smooth starting and stopping 


ig big Macon, Ga. paper mill of 
Macon Kraft Co. is equipped with one 
of the largest Fourdrinier-type paper ma- 
chines in the world. This machine oper- 
ates at linear speeds from 850 to 1550 ft. 
per minute and has a daily capacity of 
550 tons of heavy krafts and liner boards. 
Westinghouse Air Brake pneumatic con- 
trol valves are used on this machine wher- 
ever gradual, smooth stopping and start- 
ing are required. 
The entire Fourdrinier wire section, the 
102 10-ton dryer rolls, and the re- 


winder splitter that handles rolls of paper 
weighing up to 14 tons, are all controlled 
with Westinghouse valves. The accurate, 
cushioned control provided by _ these 
valves reduces starting and stopping 
shocks imposed on the big power trans- 
mission units .. . cuts down maintenance 
and repairs . . . and increases the useful 
life of this expensive machine. As new 
valves are needed in other sections of the 
machine, Macon Kraft Co. plans to in- 
stall more Westinghouse valves where 
closely controlled pressures are required. 


Westinghouse Air Brake 


COMPANY 


INDUSTRIAL PRODUCTS DIVISION 


FACTORY BRANCH: EMERYVILLE, CALIF. IN CANADA: CANADIAN WESTINGHOUSE CO., LTD., HAMILTON, ONTARIO 


MECHANICAL ENGINEERING 


WILMERDING, PENNSYLVANIA 


FREE TECHNICAL 
ASSISTANCE 


We can help you design a 
complete control system 
to provide more automa- 
tic operation, reduce op- 
erator fatigue, cut down 
wear and tear on your ma- 
chine .. . all at relatively 
low cost. Our control and 
reducing valves, cylinders, 
actuators, checks, cocks, 
and other devices assure 
you years of reliable op- 
eration. For complete in- 
formation write to West- 
inghouse Air Brake Co., 
Industrial Products Divi- 
sion, Wilmerding, Pa. 
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CLUTCHES 


ROCKFORD duick-As-Wink 


Control Valves 


FEATURE 
THIS 
MONTH 


No Push=No Pull— Just Ride 
This Motorized Wheelbarrow 


The forward and reverse, controlled dump, and 
direct steering features of Koerhing Company's 
MOTO.-BUG take the hard work and high cost 
out of material handling for construction and 
industry. ROCKFORD CLUTCHES contribute 
to the versatility of this handy unit. Let ROCK- 
FORD clutch engineers help plan efficient power = 
transmission controls for your machines. Lever Operated Hydraulic Valves 
ROCKFORD CLUTCH DIVISION .''s:. For Ene preseures up te SOOO pel 
1307 Eighteenth Avenue, Rocktord, Illinois, U. S. A @ Unsurpassed for efficient trouble-free service 
controlling single or double acting hydraulic cylinders 
and other important high pressure hydraulic circuits. 
Positive, fast acting. All parts are in pressure balance, 
eliminating any tendency to creep or crawl. Machined 
steel housings, with chrome plated and polished stain- 


oe 
Ex Wlbig ; less steel plungers. Self sealing U-packers. Metal valving 
rings take the impingement of the liquid, minimizing 
7 . 


wear on the packings. '4"’ to 1'4"’ sizes. Also available 
AN INVITATION in pilot operated designs; sizes to 4'’. Write for details. 


Fai RCH i LD PILOT CYLINDER OPERATED 


A secure future, exceptional Robert D. Gilson, Chief NYBRAULIC VALVES ” ee . 

, of Structures. Has Two position valves 1'/2'' to 4°" sizes for line pressures 
eppertunitien fer aSvancsment, worked on many top from 1000 to 5000 psi. Valve is placed close to the work 
and a high starting salary await aviation projects in the and operated from a central control point with an eas 
you at FarRcHILD. We have aircraft industry, spe to handle er velve evoidia Y 
openings right now for qualified eializing in structural tor fatii 8 
engineers and designers in all problems ee ae 
phases of aircraft manufactur- SOLENOID OPERATED 
ing AIR VALVES 

Paid vacations, liberal health Widely used for control- 
and life insurance coverage ling single and double acting 
air cylinders, clutch and brake 
controls, etc. Sulenoid is di- 
rectly connected to valve 


ENGINE ARO AIRPLANE CORPORATION operating mechanisms. %"’ 
to 1%" sizes. ?-way, 3-wey 


AEX FAIRCHILD Arcrat Dinu | 28 botr coe 


HAGERSTOWN, MARYLAND a For Fully Descriptive Data Sheets Write 


Cc. B. HUNT & SON, Inc. *% 


Hand, Foot, Lever, Cam, Pilot, Diaphragm and Solenoid. Contro! Valves P 























Premium is paid when longer 
work week is scheduled. 











1953 EAST PERSHING STREET ° SALEM, OHIO 
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compressor 


AlR> GAS - AMMON 
: “/ operators 


DID YOU KNOW... 


INSTALLATION OF VOSS VALVES 
WILL DO THE JOB! 


if you want peak performance . . . increased efficiency 
... greater output . .. lower power costs with utmost safety, 
investigate the advantages of VOSS VALVES for your machines. 


VOSS VALVES provide. . . Quiet, vibration-free operation ° 
20 to 60% more valve area * less power consumption * 

low pressure loss * normal discharge temperature * 

lower operating costs * utmost safety. 





To increase the efficiency of your compressor, send us the name, bore, stroke and | 
speed of your . Our detailed proposal will be sent without obligation. 


Ss J.H.H. VOSS CO. 
INCORPORATED 


787 East 144th Street, New York 54, N. Y. 


a: 





“VOSS VALVES 


#86 US PAT OFF 


to install 
ag received 


For any piping installation in which flexibility 
is important 


BLAW-KNOX HANGERS 


with patented Internal Swivel Action are 


“made-to-order.”” Each is a complete packaged 
unit... saving you expensive cutting, thread- 
ing and assembling in the field. Other supports 
developed by Blaw-Knox Power Piping engi- 
neers include Overhead Roller Assemblies, Rigid 
Hanger Assemblies and Vibration Eliminators 
for any piping requirement. If you want data 
that will speed your specifications and cut 
your engineering time send for Catalog #51. 


COMPANY 





LAW-KNO 


— pipine * 4 
pitrssuRcH 33 


ok 


BLAW- ;, 
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ae pivi 


sion 
e Céder 1-0700 


KNOX 


December, 1953 - 127 

















» SPECIALIST oors 1+ ses 


@ If your products or product plans require bellows 
assemblies, you can get real help from specialists at 
Wis Fulton Sylphon or Bridgeport Thermostat. They've 
4 ff specialized in this field for over half-a-century. 

! ( AL LG EHL 4heetpeeddd ¢ This valuable experience can help you in many 
Sees VY AINNINUUENIIANIEME EYEE ——— ways. Skilled personnel and ample production facili- 
The OR bE OE RES ih . ties are ready to take care of your bellows assemblies 

needs quickly and accurately. 
And our specialists are equally helpful in working 
with you to design and produce bellows assemblies 
; os su specifically adapted to your requirements. On all counts 
ee reag. cee ' ‘! you save time, production worries and expense. 
struction. Same principle used Sylphon and Bridgeport bellows assemblies are used 
to seal stem movement or in many ways—as flexible connectors, for thermostatic 
pashan in many types of ay devices, pressure controls, hydraulic mechanisms, 
eet es ; expansion joints and other units. Wide range of metals 
and sizes. Write for information. Ask for helpful, 

idea-filled Catalog XK-1400. 


Fi 


FULTON BRIDGEPORT 
SYLPHON 7 ei, THERMOSTAT 


DIVISION Tey €fS DIVISION 
Kaqwetite 1, Tone, PERATURE CONTROLS - BELLOWS. ASSEMBLIES ~ BELLOWS OEW'YS Bridgeport 1, Conn, 
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Representatives--Sales Agencies 
usiness for Sale 
Partnership-—Capital 
Manufacturing Facilities 








OPPORTUNITIES 





Positions 
~Equipment, Material, 
Patents, Books, Instruments, 


Positions Open 
Wanted ' 


ete. Wanted and For Sale 














Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 





POSITIONS OPEN 





RATE Classihed Advertisements under this head- 

ing in MECHANICAL ENGINEERING are 
— @ inserted at the rate of $1.70 4 line. $1.35 
@ line to members of ASME. Seven words to the line 
average. A box number address counts as one line 
Minimum insertion charge, 5 line basis. Display Adver- 





ENGINEERS & DRAFTSMEN 


Progressive, well-known manufacturer of 
machine tools needs engineers and draftsmen 
for expanding machine and equipment de- 
sign program. Company offers pleasant 
working conditions, stable employment and 
advancement opportunities. Location is in 
a pleasant Vermont town with all modern 
facilities. Send resumé of personal and 
educational background and experience to 


Philip C. Durland 


BRYANT CHUCKING GRINDER COMPANY 
Springfield, Vermont 


tisements carried in single column units of multiples of one 
inch at flat rate of $28 per inch per insertion. Copy 
must reach us not later than the 10th of the month 
preceding date of publication. 








RESEARCH ENGINEERS 


Mechanical engineers needed for research and d+ 
velopment programs. Organization undergoing 
expansion and needs several additions to staff 
Retirement program, etc. 


Foundation for Industrial Research 
University of Wichita 
Witchita, Kanses 








PRODUCT DEVELOPMENT 
ENGINEER 


Major Ohio tire manufacturer seeking 
outstanding engineer with definite in- 
terest in development work. Prefer 
young aggressive graduate with three 
to five years’ industrial experience 
Applicant desired should have creative 
ability and capable of carrying project 
work to completion. This position 





offers qualified man exceptional op- 





SALES ENGINEER 


To represent nationally known fabri- 
cator of pressure and process piping; 
cover Eastern Michigan, Indiana, Ohio, 
West Virginia, and Western Pennsyl- 
vania; salary and expense account; 
engineering background or experience 
in industrial piping required; send full 


information and salary expected. 


Address CA-4530, % “Mechanical F 


portunities. In reply state age, edu- 
cation, experience and salary expected 


Address CA-4535, % ““Mechanical Engineering.” 





ENGINEERS 
DESIGNERS 
SPECIALISTS 





for design of special medium weight 
automatic equipment. Will be called 
upon to experiment with and recommend 
improvements to existing equipment as 
well as design of new equipment. Degree 
in mechanical engineering desirable 
Should have a minimum of five years of 
design experience. Location: Chicago 
Compensation dependent upon experience 
and ability. Position is not dependent 
on defense contracts ard is permanent and 
offers good working conditions with ex 
cellent company benefits. Replies will be 
treated confidential and arrangements 
will be made to interview selected appli 
cants. Submit complete resumé stating 
experience, education, salary required 


and date available. 
Address CA-4529, % ‘"Mechanical Engineering 








Prefer men with several years’ experience. 
Assignments involve design of power 





plants, advanced gga a gg se 
industrial facilities. Desire adequate 
background in any of these fields. 








ENGINEER 


Excellent opportunity in 
PRODUCT DEVELOPMENT 
in instrument manufacture 
(flows, pressures, vacuums) 
for a man (30-45) well 
grounded in mechanical and 
electrical engineering and 
with a working knowledge of 
electronics. Applicant should 
have creative engineering 
ability and be capable of ad- 
vancing into administrative 
work. Write J. B. Meriam, 
Jr., President, The Meriam In- 
strument Company, Cleveland 
2, Ohio, giving education, 
experience, age, other qualifi- 
cations and salary expected. 


® Aerodynamic design of advanced test 
facilities and iated equip U 

® Bid evaluati and esti 

® Compressible gas processing. 

® Equipment selection and specifications. 

® Heating and ventilating and air condi- 
tioning design and layout. 

® Heat transfer calculations. 

@ Industrial process plant engineering. 

® Piping design and layout. 

® Pipe stress analysis. 

® Power plant engineering. 

® Pressure vessel design. 

® Process co::trols design. 





at 





Valves. 


Sverdrup & Parcel, Inc. was established 
in 1928 and employs over 500 people 
Over 150 hold professional registration 
Unusual engineering opportunities exist 
with our well established firm in con- 
nection with the design of a variety of 
engineering projects. Included are ad- 
vanced test facilities, bridges, buildings, 
power plants, and general industrial in- 
stallations 


Please write fully to— 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


915 Olive St. Lovis 1, Mo. 














SUPERViSCR OF 
MAINTENANCE 


$495 to $599 per month 


Experience in Building Con- 
struction and Maintenance in- 
cluding Supervision of Several 
Major Building Crafts 


Knowledge of Cost Estimating, 
and Specification Writing 


Vacation—Sick Leave—Retire- 


ment 


For further information write 


Pasadena City Schools 
Division of Personnel Services 
351 South Hudson Avenue 
Pasadena 5, California 











READ the CLASSIFIED ADVERTISEMENTS appearing in this section each month. 
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MECHANICAL ENGINEER 


Recognized, established industrial opera 
tion in St. Louis is seeking a Mechanical 
Engineer. Assignments will be diversified 
. » F in plant layout, determining structural 
Some graduate study preferred and 6-8 years’ experience working loads, plenning new facilities, 
in petroleum, chemical, power or allied fields of plant specifying new equipment, and associated 
design. duties. We are in a position to use a 
Permanent position on the East Coast with an organ- recent graduate or one who has Mechani- 
cal Engineering experience. Immediate 


ization known throughout the world for important “he 
cousributic to th il 4 chemical iad ioe & and long time opportunity of unusual 
. d : ons tO the Ol} and Chemical industries or & nature. Prefer engineering graduate. 
graduate ME or ChE. Salary most appropriate. This is an op- 
High salary and excelient opportunity to advance as our portunity well worth investigating. Re- 
organization continues to grow. Other employee plies held in confidence. 
benefits such as insurance and pension plans are Address CA-4534, % “Mechanical Engineering.” 
unusually generous. 
Please reply giving initial salary requirements and 
include information on education, background, experi- 
ence and initial salary desired. Traveling and moving 
expenses will be paid. SENIOR MECHANISM 
Box 131, Room 1201 DESIGN ENGINEER 
290 West 41 St., New York 36, N.Y. Prefer man with 10 to 15 years’ experi- 
ence. Must have excellent knowledge 
of designing for production. Experi- 
ence with gears, bearings, seals and 
hydraulics will be helpful. Work will 
be on petroleum industry mechanisms. 






































Write or call: 


TECHNICAL PERSONNEL sry Co ane Mecha 


Rese Div. 


looking for opportunities in 10659 Burbenk Boulevard 


ATOMIC ENERGY —— 


ENGINEERS 
<n SALES ENGINEER 
ELECTRICAL POWER DESIGN han 46 tm 35 TER deeses, ‘To indie 
HEATING AND VENTILATING ro ol Smeantaite, aramune sales — 
PROCESS INSTRUMENTATION DESIGN ture Later to handle specific outside 
Saies assignments inciudin trainin Oo 
Sauantar Catem aaie Ecker meeenoee manufacturers representatives personnel, 
Saies engineering and servic compiaints. 
PROCESS ANALYSIS—MATHEMATICAL AND STATISTICAL Experience in’ steam. and hydraulic 
CHEMICAL ENGINEERING DESIGN, RESEARCH, AND a me ont 
DEVELOPMENT position with real opportunity & growth. 


Send complete resumé and compensation 


MATHEMATICIANS AND STATISTICIANS requirement. Recent photo if available. 
ENGINEERING OR PHYSICAL SCIENCE BACKGROUND Lene 











METALLURGISTS 
PHYSICAL AND PROCESS 
ENGINEERS 


Qualified graduates with O-8 years’ experience 
Send resumé and salary information to W A N T 'S D 
TECHNICAL PERSONNEL OFFICE 
MECHANICAL ENGINEERS 


CARBIDE AND CARBON CHEMICALS COMPANY FOR 
MOTORS AND 


GENERATORS 


LOCATION NORTHWEST PENNSYLVANIA 


Salary commensurate 
with experience 





a division of 
UNION CARBIDE AND CARBON CORPORATION 
POST OFFICE BOX P, OAK RIDGE, TENNESSEE 








Contact—Chief Engineer 
MARATHON ELECTRIC MFG. CORP. 


Mechanical Engineer and Designer | Additional Opportunities Senet, senate 


with several years’ experience. To design 

heavy rotating equipment, such as forced 

draft fans and other high pressure axial are offered in the display 

flow blowers. Salary open, permanent 
position. Send resumé and recent phoro s || by Northern New Jersey a eg of machinery for th 
° | —— rinting and bookbinding industry his is a supervisory po 

eee advertisement on pages | en mine a man vali can carry the original yo A ept 

PERSONNEL MANAGER | through to the pilot and production designs. Company is well 

| j established and a leader in its field. This ion is Open duc 

joY MANUFACTURING COMPANY 47, 52, 54, $3, 58, 124, 126 | to normal growth of company—not a Sahay cionetionn co 

NEW PHILA., OHIO commensurate with proven ability. In resumé include descrip 

tions ot machinery designed, past employers and salaries earned 
Address CA-4544, care of “Mechanical Engineering.” 














DESIGN ENGINEER—of automatic production machinery 
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DESIGN AND PROCESS 
DEVELOPMENT ENGINEERS 


Design and process development engineers 
wanted to work on developing and im 
proving glass manufacturing processes for 
a leading glass company located in Ohio. 
Openings for Mechanical, Chemical, Ce 
ramic, and Electrical Engineers. Duties 
will involve carrying new processes 
through development into manufacturing. 
Salary commensurate with training and 
experience. 

Reply should include resumé of training 
and education and should state salary 
requirements. 


Address CA-4526, % ‘Mechanical Engineering.” 








MACHINE DESIGNER 


If you are a qualified design engineer 
interested in development work on tire 
machinery and rubber processing equip- 
ment, we have an attractive position 
and would like to consider your appli- 
cation. We want aman with inventive 
turn of mind as the problems cover com- 
plex machinery to reduce manual op- 
erations. A real position with a real 
future. State age, experience and 


salary demand 
Mechanica 


Engineering 


Address CA-45%6, % 








PROJECT 


ENGINEERS 


Prominent New England manufacturer 
needs Project Engineers capable of tak- 
ing complete charge—from start to 
finish—of projects involving gears, 
speed reducers, and other power trans- 
mission equipment Send resumé and 
salary requirements. Address 4553, % 
““Mechanical Engineering’ 











ENGINEERS and PHYSICISTS 

¢ by working on varied me 
either design or 
t of high-speed 
work (U. S. ¢ 
ilars of positions available 


Southwest Research 


GRADUATE MECHANICAI 
who want to develop their experier 
mnitrac ts 


hana! research and development 


test including kinematics, Mechanics, Measureme 


transient forces and motion, some military tizens 
only For application and parts 
write: Engineering Mechanics Deparement, 
Institute, Post Office Box 2296, San Antoniw, Texas 

SERVICE ENGINEER~Mechanical Engineer experienced in 
starting up and testing large power boilers, including reheat, fired 
by stokers pulverizers, or oil and burners Must be person 
Please 
and experience background 1n first 


of ‘Mechanical Engincering 


s education 
A-45§23, care 


mpiete Actas 
Address ( 


able and willing to travel 


TSMEN 


lesigr 


Engineers 
experience 
grinding 


TOOL DESIGNERS AND DRAT 


nachinery 


MACHINE 
with machine 


Work 1s i the 


tool or precision 


field on dis 


Northerr 
submit 


machine 
Stable, well-financed company 
Excellent opportunity. Please 
care of ‘“Mechanical Engineering 


precision grit 
Illinois 
resumé 


achines 
locatior 
Address CA-4537, 
GRADUATE MECHANICAL ENGINEER minimum several 
years’ plantexperience. Position entails wide range of enginecring 
work including operation and maintename of boilers, milling 
plant, sugar processing equipment and corollary facalines. Large 
American-owned sugar company operating in Cuba (Quarters 
turmshed by Company. Reply giving complete details, stating 
age, marital and military status, experience, technical training, 
and salary requirements. Reply will be held confidential 
Address CA-4§38, care of ““Mechanwal Engineering 


CONTROL ENGINEERS— Mechanical familiar with 
design, application, selling, operation or mw electri 
ontrol systems. Eastern headquarters experience, 
er Address CA-4$40, care of “Mechanical Engincering.”* 


graduate 
Servicing air 
Outline 


MECHANICAL ENGINEERING 


POSITIONS WANTED 


MECHANICAL ENGINEER—27, BME, married, completing 
tour of duty with Navy as Acronautical Engineering Duty Ofhcer 
February 1954, 349 years’ diversitied experience in design and test 
ing, desires position associated with long range opportunitics to 
Write Ensign Theodore Pianko, Airship Experimental 
Lakehurst, N.J 


advance 
Center, N.A.S., 


ELECTRICAL AND MECHANICAL ENGINEER—with many 
years of experience Public Utilities, Industrial, Power Plants, Gas 
Pipe Lines, Oil Refineries, Chemical Planes and allied activities 
M.S.—E.E Address CA-4$43, care of ““Mechanical Engineer 
ing 


Engincer graduate. Well seasoned and experi- 
Metnods, Design, Cost Control. Maintenance, 
relations, presently employed 
Address CA-4$49, care 


PLANT SUPT 
enced in Moderr 
Research and Development, Labor 
Desires change to larger responsibilities 
of ‘Mechanical Engineering.” 


BME, Pratt Institute, 7 years’ diversified experi 
manufacturing, ¢elecero-mechanical, 
cs, Gov't packaging Tool 
Address CA-4524, 


ENGINEER 31 
, desige, development, 
pacumatic instrumentation, clectror 
and die background Present salary $6900 
are of ‘Mechanical Engineering 

MECHANICAL ENGINEER--BME, 23, 
York-New England area in cither Industrial or general mechanical 
Experience, methods engineering, lay 


Address CA-4§25, care ot “Mechanical En 


Jesires position in New 
engineering department 
out and design work 
gineering 


MECHANICAL ENGINEER~-desires toreign employment in 

Europe or Latit Age 35, married, one child. Previous 

American experience. Spanish speaking. Over 15 years’ 

heavy experience in power, mining, inspection 
Presently employed by large Southwestern construction firm but 

Excellent references! Inquiries invited 
Mechanical Engineering 


America 
Late 
construction, 


avatlable on short notice 


Address CA-4$31, care of 


ENGINEER —Research & Development Super 
ng heavy and light special 
and electra 


MECHANICAL 
visor, * 
automatic machinery, tools, machine tools, hydrauls 


years expericnce design 


devices and intricate mechanisms, desires full or part time connec 


tion. Address CA-4§32, care of ‘Mechanical Engineering 


1, 1 year management trait 


fuctior 
j 


g progran 
supervisor 


mroduction gi 


28—B.M.E. 1950, 
large corporation, 2+ 
Desires to relieve busy executive of liaison 
sponsibilities. Prefer mediur 
northe NJ Will 
Mechanical Er 


narri 
years assembly prox 
red company of about 


Address CA-4533, 


neering © 
$0 i 


are of 


msider others 


gineering 


ENGINEER ——Mechanical, diversified experience, currently over 
seas with USAF, estimates discharge and return to United States 
in December 1953 or January 1954 Desires position with 
interest and advan Address CA-45$4, care of “‘Mechani- 
cal Engineering 


ment 


REPRESENTATIVES AVAILABLE 


RELATED ACCOUNTS WANTED valves, pipe fittings, pumps, 
specialties, pressure or temperature in 
process piping products 
© orgamzng sales agency South 
esstul selling with cx 
Address CA-4§48, 


steam 
struments, plane 
Registered Mechanical Engit 
ern California. Offer background of suc 


cellent contacts onl industrials 


packaged boulers, 


power equipment, 


ympanies 
ompa " 


INVENTIONS 


WRITE for information about service for sciling inventions 
Patent Engineering Development Co., 617 Pioneer American 
Building, Houston, Texas 





Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 





BUSINESS OPPORTUNITIES 


ENGINEER —wishes 
Specialist consultant 
Address CA 


BRITISH CHARTERED MECHANICAL 
to obtain assignments from American firm 
in automotive and kindred engincering subjects 
4$13, care of “Mechanical Engineering.’ 


AN INVESTMENT of $$0,000 ts invited for international devel 
opment of Automotive designs by British interest. Address CA 
4514, care of “Mechanical Engineering 


MACHINE SHOP--Employs $0 persons, Experienced Airframe 
Desires Production Machine Work or Suitable Commercial Prod 
act for Specialized Industry. Address CA-454§, care of “’Mechans 
al Poginering.”” 





Licensing Opportunity 


SPEED 
PUNCHING DEVICE 


U.S. Patent No. 2,589,849 is offered for 
production under license in the United 
Far-reaching savings in punch- 
Elimination 


States 
ing operations and tools 
of damage to punch presses and dies 
Very large possibilities for efficient 
Detailed de- 


manufacturer of tools 


sc ription upon request 


HANS OETIKER, Metel Works 
Oberdoristrasse 21 

HORGEN, Canton of Zurich 
Switzerland 











EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


ENGINEERS AND EXECUTIVES—This confidential service for 
outstanding men who desire positions paying $5,000 to $40,000 
will develop preliminary negotiations with reputable organiza 
tions without risk to present position. For complete details, send 
x rence record and expected salary range, Tomsett Associates, 


337 Frick Bidg., Pietsburgh 19, Pa 


PLANT PERSONNEL, ENGINEERS, DESIGNERS —Draftsmen, 
Chemists, and Metallurgists, E. G. Seroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th Se., 
Cleveland 1§, Ohio, will help you find positions or men 





SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
needs of high grade men who seck a change of conne 
too under conditions, assuring, if employed, full prote: 
tion to present posinon. Send name and address only 
for details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 








SALARIED POSITIONS $3,500 to $35,000. We offer 
the original personal employment service (established 
43 years highest ethical standards 

individualized to your personal requirements. Identity 
Ask for particulars 


Procedure of 


yvered, present position protected 


R. W. BIXBY, INC 
115 Dun Bidg. Buffalo 2, N. ¥ 














It will pay you to read the announcements on these pages for an oppor- 
tunity that you may be looking for or one that may be of interest to you. 
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STUDENT MEMBERS 


OF THE ASME 


you can geb— 
A LITTLE CASH! 
A LITTLE FUN! 
A LITTLE FAME! 


ERE'S your opportunity to get that for which 
you have lacked the wherewithal. There's just 
one catch — you will have to work for it! If you 
quit easily — don't read any further. Perhaps a little wr yy 


e 28 er ser p. he 
° ° . arles 4 jain 
extra work on your thesis will do the trick. Charles T. | Moin 
graduate Student 
Award before thirty 
days alter the com- 
pletion of his under- 


A\n engraved certificate signed by the 
President and Secretary of the Society 
will accompany each award. 


A trip to the Annual Meeting as a 
guest of the “Old Guard” will be 


awarded. 


Students should consult the Honorary 
Chairman regarding the rules for these 
awards. Only papers by single authors 
will be considered. 


Each student must submit his paper 
to the Vice President of the Region 
in which his Student Branch is 
located not later than May 15,1954. 





THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th St., New York 18, N. Y. 
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Users everywhere have proven for themselves that Brown & Sharpe Cutters 


can “take it”... that they “stand-up” under the higher speeds and feeds of modern 


production milling. That’s why more shops prefer them. They’re expertly 


made from the finest steels and available in a broad selection of types and sizes, 
including a complete line of end mills. Write for illustrated Catalog 

to assist you in ordering. 

Brown & Sharpe Mfg. Co., BUY THROUGH YOUR LOCAL DISTRIBUTOR 


| Brown & Sharpe |!25 
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RATES One inch Card 


Announcements 
Inserted et rete of $20.00 
each issue, $15.00 per issue 
on yearly contrect 








BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4106 Broadway Kansas City 2, Missouri 





Ate h u | j Lan (oeotadon 
‘ 
EMGIMEERS © CONSTRUCTORS + CONSULTANTS 


POWER PLANT 
SPECIALISTS 
UTILITY INDUSTRIAL * CHEMICAL 


1200 N. Broad St., Phila. 21,Pa. 





Manufacturers 
of Equipment 
Not Included 














Consult Z. H. POLACHEK 
Reg. Patent Attorney 
1234 Broadway 


(at 31st St.) New York 1, N. Y. 
Phone LO-5-3088 








Electrical Testing Laboratories, inc. 

Blectrical, mechanical, photometric, radio- 

metric and chemical laboratories, rendering 

testing, research and associated services, in- 

cluding certification, inspections at factories 
and field investigations. 


2 East End Avenue at 79th St., New York 21 


PETER F. LOFTUS CORPORATION 
Engineering and Architecturai 
Consultants and Designers 
First National Bank Bidg. 
Pittsburgh 22, Pennsylvania 
Cable Address—"““LOFTUS Pittsburgh"’ 


SANDERSON & PORTER 
ENGINEERS & CONSTRUCTORS 


New York . Chicago * San Francisco 








FIDDLER & REIFFIN 
REGISTERED PATENT ATTORNEYS 


220 Broedway 
New York 38, New York 
Worth 2-0719 
Robert W. Fiddler 
former asst examiner U. §. Patent Office 1947-1951 
Matin G. Reiflin 
former ass't examiner U_ §. Patent Office 1946-1948 


PIPING DESIGN DIVISION 
MARQUETTE COPPERSMITHING CO 
Piping Flexibility Structural Components 

Vibrations Scale Mode! Tests 
Analyses -Reports—Field Service 
Ask for Bulletin PDD-4 
(Est. 1888) 


P.O. Box 4548 Philadelphia 31, Pa. 





Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill 











HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
L. F. Harza 
E. Montiord Fucik Calvin V. Davis 
Hydroelectric Plants and Dams 
‘ransmission Lines 

|, Irrigation 

River Basin Development 
400 West Medison Street 








Working Models — Miniature 
Models— Prototypes— Cutoways 
Appearance Models — Mock-ups 


a 
¥ Model Building 
4 


Mmm MAST DEVELOPMENT CO. inc 
2212 £. 12th St QAVENPORT. |OWA 





J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-electric Power Plants. Industrial 


Plants, Mechanical and 
A». 








C. M. HATHAWAY 
CONSULTING ENGINEER 
Project Engineering, Product Development, 
Production Designs, Laboratory and Shop 
Facilities for h, Model Work, 
_and Pilot Manufacturing 


1315 S. Clarkson Steet Denver 10, Colorado 





WELD TESTING 


Qualification of Operators Supervision 
Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 


Operating Surveys, Ap- 
praisals ¢ Plans ¢ Reports 
Greenville, South Carolina 
STANLEY ENGINEERING COMPANY 
CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Surveys 


Hershey Building Muscatine, lowe 








JACKSON & MORELAND 
Engineers and Consultants 
Utilities and Industrials 
Design and Supervision of Construction 
Machine design Technical Publications 
BOSTON NEW YORK 





DELOS M. PALMER & ASSOCIATES 
CONSULTING ENGINEERS 
Reg. Mechanical, Electrical & Industrial 
Designers of Specie! Purpose Machines 
Product Development 
Laboratory and Model Work 


4401 Jackman Rd. Toledo 12, Ohio 


MECHANICAL - MANAGEMENT- ELECTRONIC 
PROCESS - DESIGN - QUALITY - CONTROL 
INVESTIGATIONS - APPRAISALS - REPORTS 


JOHN |. THOMPSON & COMPANY 
ENGINEERS 


921-17th ST., NW Washington 6, D. C. 
LABORATORY DIVISION BELLEFONTE, PA. 








GEORGE H. KENDALL 
Consulting Mechanical Engineers 
Methods Studies: Process of Product 
Redesigo Existing Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems, 
Specialise Automatic Machinery Processes, Controls, 
New Developments, Patent Seudies, Investigations 
New ucts & Process Engineering Studies 
P.O. Box 3 (Bs. 1923) Tel. Darien $-1504 
Noroton Heights 3 Offices Darien, Coonecticut 








PROPANE GAS PLANTS 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 











APPLIED 
MECHANICS 
Consulting @ Inspection 
Machine Shop @ Laboratories 
SAM TOUR & CO., INC. 
44 Trinity Pl., N. ¥. 6, N. Y. 








The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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Watching the serenity of Christmas skies, we 
are conscious of deep silence. Yet the stars are talk- 
ing to us all the while—talking in radio waves 
that are full of meaning to scientists probing the 


depths of space. 


The important discovery that some stars produce 
radio waves was made by 2 Bell Laboratories scicn 
tist while exploring atmospheric disturbances which 
might interfere with transoceanic telephone service. 


His discovery marked the birth of the fast- 
growing science of radio astronomy. It is telling 
us of mysterious lightless stars that broadcast radio 
waves, and it promises new and exciting revelations 
about the vast regions of space concealed by clouds 


of cosmic dust. 











Directional radio antenna used by Karl G. Jansky, in the discovery of 
stellar radio signals at the Holmdel, New Jersey, branch of Bell Tele 
phone Laboratories. In 1932 he detected waves of 14.6 meters coming 
from the direction of Sagittarius in the Milky Way. 


It is another example of how Bell ‘Telephone 
Laboratories scicntists make broad and important 
discoveries as they seck ways to make your telephone 
serve you better. 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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*Aetna Ball & Roller Bearing Co. 
*Air Preheater Corp. 
*Aldrich Pump Co. 
All American Tool & Mfg. Co 
Allegheny Ludlum Steel Corp. 
*Allis-Chalmers Mfg. Co 
Alteneder, Theo. & Sons 
Aluminum Co. of America 
*American Blower Corp.... 
American C yatens ope Sohne (Ine.).. 
*American Felt Co. 
Arkwright Finishing Co 
ASME Publications 
*Associated Spring Corp. 
Aurora Pump Co. 
Automotive & Aircraft Div., 
American Chain & Cable Co 
*Bailey Meter Co. 2nd Cover 
Bell Telephone Laboratories 135 
Bigelow-Liptak Corp 117 
*Blaw Knox Co. 
Grating Dept...... 
Power Piping Div. 
Boston Gear Works 
Bridgeport Thermostat Div. 
Robertshaw-Fulton Controls Co. 
Brown Boveri Corp. 
Brown & Sharpe Mfg. Co 
Bundy Tubing Co. 
Byers, A. M., Co. 
Carborundum Co. 
Catalytic Combustion Corp 
*Chain Belt Co. 
Shafer Bearing Div..... 
Chapman Valve Mfg. Co 
Cincinnati Gear Co 
Clark Equipment Co. 
Industrial Truck Div. 
*Cleaver-Brooks Co., Boiler Div. 
Climax Molybdenum Co. 
Columbia-Geneva Steel Co. 
*Combustion Engineering (Inc 
Consolidated Engineering Corp 
Coppus Engineering Corp. 
*Denison Engineering Co. 
Detroit Harvester Co 
Pioneer Pump Div. 
Diamond Chain Co. (Ine.) 
Diamond Power Specialty Corp 
*Dresser Industries (Inc 
Pacific Pumps (Ine.) 
Roots-Connersville Blower Div 
Drop Forging Association 
DuMont, Allen B., Labs 
Earle Gear & Machine Co 
Eastman Kodak Co. 
*Elastic Stop Nut Corp. of 
*Engineer Co 
Morse & Co 


America 


Fairbanks, 


Hathaway, C. M. 
Jackson 


Black & Veatch 
Electrical Testing Labs. 
Fiddler & Reiffin 


Harza Engineering Co. Kuljian Corp. 








The asterisk indicates | 

that firm also has prod- | 
uct catalog in the 1954 ASME 
Mechanical Catalog and Directory 








*Farrel-Birmingham Co. (Inc.).. 
Farval Corp. 
Fenwal (Inc.) 
*Flexitallic Gasket Co. 
*Flexonics Corp. 
*Foote Bros. Gear & Machine C orp. 
Ford Instrument Co. 
Div. Sperry Corp 
*Foxboro Co. 
Fulton Sylphon, Div 
Robertshaw-F ulton Controls Co. 
*Garlock Packing Co. 
General Electric Co. 
General Radio Co. 
*Goulds Pump (Inc.) 
*Grinnell Co. 
Hewlett-Packard Co. 
Hunt, C. B. & Son 
Hyatt Bearings Div., 
*Hydropress (Inc.) 
Imperial Tracing Cloth 
International Nickel Co, 
Iron Fireman Mfg. Co. 
Irving Subway Grating Co. 
Jenkins Bros. 
*Johns-Manville ; 
Joy Manufacturing Co. 
Keuffel & Esser Co. 
*Kewanee-Ross Corp 
*Koppers Co. (Ine. 
Fast’s Coupling Dept. 
Piston Ring Dept. 
7 ink-Belt Co. 
Lord Manufacturing Co.... 
Lovejoy Flexible Coupling Co. 
*Lummus Co., Western Piping 
Supply Div. 
Midwest Piping Co. 
*National Airoil Burner Co. 
New Departure Div., General Motors 
ellen News Shipbldg. 
& Dry Dock Co. 
New York Air Brake Co.. 
Nicholson, W. H. & Co. 
Northern Biower Co. 


General Motors 


Ohio Gear Co. 


Olson, Arthur A. & Co. 


138 
93 
82 
39 

112 

111 
98 
24 

128 
45 

8,79 
16 
55 
19 
44 
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Moreland 
Kendall, George H. 


Loftus, Peter F., Corp. 
Marquette Coppersmithing Co. 
Mast Development Co 
National Weld Testing Bureau 


Palmer, 
Peacock Corp. 
Polachek, Z. H. 


Sanderson & Porter 


Delos M. 


Pacific Pumps (Inc.) . 

Parker, White-Metal Co.. 
*Peerless Pump Div. 

Food Machy. & Chemical Corp. 120 

*Pennsylvania Pump & Compressor Co. 7 

Permutit Co. 3rd Cover 
*Petro ; Fes 89 

Pittsburgh Lectrodryer C orp. F 30 

Pittsburgh Piping & Equipment Co. 6 
*Powers Regulator Co... . 13 


Read Standard Corp..... 49 
Reliance Electric & Engrg. Co........ 2 
*Republic Flow Meters Co, 1p PO 26 
Research Corp.. P 60 
Revere Copper & Brass (Ine.) 
‘Robertshaw-Fulton Controls Co. 
Rockford Clutch Div. 
Borg-Warner Corp. 
*Rockwell Mfg. Co. 
Nordstrom Valves Div. 
*Roots-Connersville Blower 
Dresser Industries (Inc.) 


*SKF Industries (Inc.) 
*Seamlex Co. 

Sheffield Corp. 

Smith, 8S. Morgan, Co 
*Spence Engineering Co. 
Sponge Rubber Products Co 
Spraying Systems Co. 


*Taylor Forge & Pipe Works 
Tennessee Coal & Iron Div. 

*Terry Steam Turbine Co. 

Thomas Flexible Coupling Co. 

*Timken Roller Bearing Co. 4th Cover 
Trabon Engineering Corp. 99 
Trane Co.... 72 

*Tube Turns (Inc.) 106 


Div. 


105, 


*United States Steel Co. 3 
United States Export Co 3 


Vickers (Inc). Div. Sperry Corp 
*Vogt, Henry, Machine Co. 
*Voss, J. H. H., Co. 


Waldes Kohinoor, (Inc.) 
Walworth Co. 
*Westinghouse Air Brake Co 
Westinghouse Electric C orp 
Air Conditioning Div 
*Wickes Boiler Co., Div. 
Wiegand, Edwin L., Co. 
Williams Gauge Co. 
*Wing, L. J., Mfg. Co. 
Wisconsin Motor Corp. 
Wolverine Tube Div. 
Calumet & Hecla (Ine. 


W ickes ( ‘orp. 


*Yarnall-Waring Co 


Sargent & Lundy 

Sirrine, J. E., Co. 

Stanley Engineering Co 
Thompson, John I. & Co. 
Tour, Sam & Co. 


& Assox 





Advertisers in Previous 1953 issues but not in this issue 


Aero Research Fagtreme nt Co 
*American Brass ¢ 

American Fle) “ible % ‘oupling Co 
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%— coal out mud and water 























Probably tractors encounter more severe operating conditions 
than almost any other piece of mechanical equipment, and for 
that reason it is vitally important to keep dust, grit, and water 
out of operating parts, and oil and grease in. Felt seals are ideal 
for this purpose, and American is proud to supply felt for seal- 
ing to Caterpillar Tractor Co., Peoria, Illinois. In these days of 
expanding construction, you will see Caterpillar-built machin- 
ery everywhere. Felt is in many of them, unseen, helping pro- 
tect performance, reliability, and long life ... American makes 
various types of felt for sealing purposes, and supplies it as 
desired, including gaskets and washers cut to size. For infor- 
mation, write for Data Sheet No. 11, “Felt Seals, Their Design 
and Application.” 


American felt 
Company 


MARK 






GENERAL OFFICES: 50 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 


Installing a dust seal gasket between the castings in the Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, 
bevel gear and steering clutch compartment of a Cater- Seattle, San Diego, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; New- 

~ burgh, N. Y.; Detroit, Mich.; Westerly, R. 1.—-ENGINEERING AND RESEARCH 
pillar track-type Tractor. LABORATORIES: Glenville, Conn. 
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These gears INHERIT precision 


The precision in Farrel® herring- 
bone gears is passed on from the 
machine on which the gears are 
made — the Farrel-Sykes Gear 
Generator. 


The accuracy inherent in the 
Operating principle of the 
machine—“precision generation” 
—gives the gears extremely accu- 
rate tooth spacing, profile and 
helix angle. Because of this, you 
can be sure that Farrel herring- 
bone gears will operate smoothly, 
quietly and efficiently over a long 
service life. 


FARREL-BIRMINGHAM COMPANY, 


These precision - generated 
gears are made in any size from 
Y%4” to 20’ 0” diameter, for any 
power capacity and speed. Also 
available are straight tooth and 
single helical gears in sizes up to 
20 feet diameter, and large 
internal gears with either spur 
or helical teeth. 

Farrel engineers will be glad to 
assist you in working out unusual 
gear problems. Write for further 
information about any of the 
types of high-precision gears 
mentioned above. 


INC. 


ANSONIA, CONNECTICUT 
Piants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit, 
Chicago, Memphis, Minneapolis, Portland (Oregon), Los Angeles, 
Salt Lake City, Tulsa, Houston, New Orleans 


-Ciimingham 


PRECISION GENERATION 


The Farrel-Sykes gear generator is 
a gear-shaping machine having two 
cutters, mounted on a single recip- 
rocating carriage, with their cutting 
faces opposed. 

The cutters reciprocate, one cut- 
ting when movement is in one direc- 
tion and the other when the move- 
ment is reversed. Each ends its 
stroke at the center of the blank. As 
they cut they twist to generate the 
helices and also slowly revolve in 
unison with the gear blank to gen- 
erate the tooth contours precisely. 


*8-863 
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including SILICA cae, 
4y PERMUTIT 
ION EXCHANGE 


Wout want this interesting booklet! Flow diagrams, 

illustrations and specifications explain key methods of 
demineralization and silica removal by Permutit ion 
exchangers and equipment. Write for your free copy 
—today! 
HIGHEST PURITY MAKE-UP Effluents of Permutit 
Demineralizers have contained total electrolytes as low 
as 0.01 ppm, and silica as low as 0.01 ppm. Under serv- 
ice conditions, values may be slightly higher. In com- 
parison, most distilled water contains 20 to 100 times 
more electrolytes . . . yet costs much more to produce. 
REDUCES B.T.U. COST PER KW-HR The chemical 
cost for demineralization is usually less than the fuel 
cost for evaporation of boiler feed make-up. The in- 
stalled equipment cost for demineralization is also usu- 
ally less than for evaporation. 


J 
PERMUTIT’ 


Fe ee i 
Ft i ti ti ti te ee 


ION EXCHANGE AND: WATER CONDITIONING 
HEADQUARTERS FOR OVER FORTY YEARS 


EACTS 


--- tbhout Permutit 





Demineralizers 





for Purer 






Make-up... 





Lower Cost 


ELIMINATES CONDENSATE SHORTAGES A demin- 
eralizer is operated independently of the turbine. It may 
be operated at full capacity if required, even though the 
turbine is running light and some boilers are standing 
by idle. It is possible to start boilers of a new plant with 
demineralized water. The demineralizing system can be 
piaced in operation ahead of the boilers and highest pur- 
ity make-up prepared for initial starting 

ION EXCHANGERS MEET ALL REQUIREMENTS 
Choice of units and layout of demineralization and silica 
removal equipment depend on composition of the wa- 
ter, flow rates, end-use requirements. Permutit makes 
all types of ion exchange resins and equipment. . . can 
save you time and money in the specification of the 
one combination that best fills your needs. 


, Pee 
THE PERMUTIT COMPANY, DEPT. ME-12 
330 West 42nd Street, New York 36, N.Y. 


Please send my copy of “Demineralization including Silica 
Removal by Permutit Ion Exchangers.” 
NAME TITLE 


FIRM 





‘ADDRESS 


CITY ZONE STATE 


In Canada: Permutit Company of Canada Ltd. 
6975 Jeanne Mance Street, Montreal 


ichiGan 
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wai TIMKEN’ bearings hold 
eli 4 
runout on gear shaver 
table to .0002° 


O maintain the high precision 

necessary in gear shaving operations, 
Michigan Tool Co. mounted the table 
spindle of its Model V-48 Gear Shaver on 
Timken® precision tapered roller bear- 
ings. At General Electric’s turbine plant 
in Lynn, Massachusetts, a measurement 
of the gear shaver’s accuracy showed a 
maximum runout of .0002”, exceptional 
in view of the fact that the bearings 
involved have 17%” and 16%” bores. 

Made specifically for spindle applica- 
tions, these Timken bearings assure 
highest precision because of (1) bearing 
accuracy and (2) shaft rigidity main- 
tained by line contact between rollers 
and races. And the tapered construction 
of Timken bearings eliminates end-play 
by taking any combination of radial and 
thrust loads. Result: gears are shaved 
more accurately. 

True rolling motion and smooth surface 
finish make Timken bearings practically 
friction-free. Made of Timken fine alloy 
steel, Timken bearings normally last the 
life of the machine in which they’re used. 
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Be sure to specify Timken bearings 
in the machinery you build or buy. Look 
for the trade-mark “Timken” stamped 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: “TIMROSCO”. 


a eee 
table ; 
" mounts the This symbol on a product means its 
How MICHIGAN TOOL ae Gear Shaver of bearings are the best. 


spindle of its Model V- bearings to insure 


i ed roller od 
pe peter cn trouble-free performanc 
1g 


FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth- 
ness accounts for much of the 


- ; precise, smooth rolling perform- 

; ee ance of Timken bearings. This 

: ie. honing operation is typical of 
, the amazingly accurate manufac- 

i . turing metbeds at the Timken 


TRADE-MARK REG. U. S. PAT. OFF Company. 
The Timken Company is the 


TAPERED ROLLER BEARINGS . ” ; acknowledged leader in: 1. 
sal advanced design; 2. precision 

. manufacturing; 3. rigid quality 

control, 4. special analysis steels. 





why 
NOT JUST A BALL) NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL G1) AND THRUST — T— LOADS OR ANY COMBINATION —-(j)— 
? 7 ; * 
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